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To the Honorable Senate and House of Representatives of the Commonwealth of 
Massachusetts. 


The Board of Harbor Commissioners respectfully submits. 
their Ninth Annual Report. 


SoutrnH Boston Fats. 
In submitting its last Annual Report, the Board an- 


» nounced that the negotiations with the Boston-Wharf Com- 
pany, the Boston & Albany Railroad Company and the city 


i 


of Boston, of terms of codperation in the improvement of the 
South Boston flats were complete and had been consummated ; 
and made an historical statement, quite in detail, of the objects, 
actions and negotiations connected with this great measure of 
harbor improvement, up to the date of their report. 

During the past year the duties of the Board, in connection 
with this matter, has been mainly confined to action bearing 
upon the practical work of carrying out the projected im- 


_ provement. 


_ the sea-walls inclosing that part of the flats which the Com-: 


Satisfactory progress has been made in the construction of 


- monwealth has undertaken to improve, viz., the twenty-five 


acres lying at the north-westerly corner of the flats and bor- 


dering upon Fort-Point Channel and the main channel of the 
— inner harbor. 


Particular regard has been paid to the quality of the work. 
These sea-walls are to be retaining-walls for solid filling, upon 


_ which heavy superstructures may be built and heavy material 
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; stored ; and, as they also serve the purpose of wharf-faces, 


bordering upon deep channel-ways, which vessels of the 
Jargest class can approach and where they can land their car- 
- goes, it is important that not only the plan of the structure 
itself, but the manner of its construction, should be of the 
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fe first class. The execution of this work, according to the plang 
adopted by this Board, so far as it has progressed, under the | Bh 
able supervision of Edward 8. Philbrick, Esq., is deserving 
of special notice. The Board is gratified to’ state, that the — 
light sca-wall, now completed along the border of the Fort-— 
- Point Channel, is equal, if not superior, to any other structure — 
of its kind in the waters of the Commonwealth. And no work, — 
es | to their knowledge, has been undertaken, in any harbor of our — 
: country, superior in its design or workmanship to the plan and 
execution of the heavy sea-wall, so far as it has progressed. 
About 160,000 cubic yards of material have been dredged, 
partly from the trenches of the sea-walls and partly from’ the ~ 
flats outside of them. This material has been deposited as 
filling upon the twenty-five acres of territory within the sea- : 
walls before alluded to,—serving, as contemplated in the 
| general plan, the double purpose of utilizing the flats and 
hs deepening the harbor. 
In order to afford access to the ground of work, so that the 
Rae stone-vessels might discharge their supplies in place, without 
airy - delay, or regard to the sarticGie stage of tide, and also as 
oe a measure of systematic progress, the dredging—after the © 
trenches were first dug—has been so executed as to give a 
. = channel-way along the outer line of the sea-walls, with “ cuts” 
[ f through the flats, somewhat tangent to the circular portion of 
Ma the Beat wail —one cut eadinet into the deep water of Fort- 
‘eS ees Point Channel and one into the deep water of the main chan-_ 
is nel of the inner harbor. oy 
ey | The set of the tide in this passage-way, through what was ~ 
ei, before shallow flats, gives evidence of the accuracy of the de- 
tt Be termination of the line of flow: rge with which the precise location. 
. ae mah and trend of the sea-wall was ‘tutouited to coincide. ' 
sae , The amount of dredging still to:be done, in order to com- ~ 
Woe. plete the filling of the twenty-five acres enclosed by the sea- 
a walls,—reserving a space for a dock,—is estimated by Mr. 
~  * — Philbrick at about 435,700 cubic yards. ‘ae 
a After preparing the pile foundation, the masonry-work of“ 
eta : the light sea-wall was begun, in March, 1874, and has been 
ne Oe successfully completed. This wall extends from the boun-— 
| dary of the flats belonging to the Boston-Wharf Company. to 
fey _. the junction with the heavy sea-wall, and is 641 feet in length. 
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“In cA pel, 1874, work was begun upon the heavy sea-wall. 
Most: of the rubble foundation has been laid from the end of 
the light sea-wall to the proposed dock,—being about 765 

feet in length and containing about 12,000 cubic yards of 
material. 

- In September the work of laying the cut-stone for the wall 

proper was commenced, and is still in progress. About 
1,105 yards of this masonry has already been laid, mostly in 

_ the lower courses. 


"The estimated value of work already doneis . . $155,000 00 
| Value of work yet to be done, . : ? : . 445,095 09 
Total cost of work when finished, : : . $600,095 00 


- <A report to the Board by Mr. Philbrick is appended, 
' together with a sketch showing the: location of the work, 
_ the extent and position of the light and heavy sea-walls, and 
‘of the area of flats which have been dredged away, indi- 
cated by the shaded cross-lines, with the general depth of 
water attained, shown by the figures within these shaded 
_ lines. 


" EASTERN-AVENUE BRIDGE. 


It has been the steady policy and persistent effort of the 
- Board to improve the navigation and provide the greatest 
' practicable maritime facilities for Boston harbor. To. this 
end, it has given its’ closest attention and best judgment, 
and brought its best knowledge and experience to every 
work which has come before it for consideration and action, 
and has asked for legislation to support it where cases have 
required it. 
When the time camein the development of the South Boston 
» flats improvement to build a bridge in the line of Kastern Ave- 
nue, the Board had hope that, in thus connecting the territory 
_ of the Commonwealth with the commercial centre of its capital, 
one example might be given of a structure which should 
~ have the best features of public advantage; and as no parties 
_ were so much interested in the question as the city and the 
i‘ State, that the subject would be treated on the broadest basis 
$ of public utility and comprehensive foresight. The Board, 
va as representatives of the State, and the city, through its Street 
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i “the. aa of ‘ate Board in rehitiow fh this. tee 
_ mpd by counter-action from other ek 


“In Joint COMMITTEE OF THE Crty CouncrL oN Smer 
October 10, 1874.. 
Whereas, The present grade of Eastern-Avenue Bridge was esti D> 
lished by the City of Boston upon the recommendation of the represent . 
atives of the State; and 3 hae 4 
Whereas, The city is now urged by other representatives of the Si 
and by other parties in interest to reduce the grade; and <a fo 
Whereas, The owners of property in the South Boston flats are t 
parties mainly interested in securing any hears in the a as at ya S 
-ent established; therefore ee 
Voted, That if it appears that the representatives. of the pra an the 
other parties interested desire a reduction of the grade, and the city will 
be fully indemnified for any expenses growing out of the same, 
Committee will recommend the City Council to reduce the ce 
pretty -one feet above mean low water at the centre of the sel ee oe 


Couwee Gian 
Boston, October 15, 184 
ouncil: Ordered, That the Council recommend to the Harb 
issioners to arrange with the City of Boston to change the 
ridge in Eastern Avenue, over Fort-Point Channel, ‘from 
‘ tee -one feet above mean low water, providing the 
9e made without expense to the State. Big B Ris 5B 
r adopted October 15, 1874. 4 


OLIVER. WARNER, » Sere lar. 


A true copy. 
Mu OLIVER Wansen, ec etar ay y of me er 
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In et of. ah action, this Board santa a brief statement of 
‘the > principal considerations that have governed its past course and 
4 will determine its future action in relation to the grade of Eastern- 
“Aveniia Bridge. This bridge is to be built over a nav igable stream, 
_ teeming: with vessels passing to and fro, and flowing through a 
populous commercial city. Two lines of traffic must cross each 
_ other’ s path: the one by the bridge, and the other by water. One 
must wait for the other, if both are to be maintained, and the ad- 
_ justment of these conflicting interests to be secured by reducing as 
much as possible the delays caused by the passage of vessels through 
the draw across the line of the highway. The delay is caused by 
the opening and shutting of the draw and by the passage of the 
vessel through. 
Relief, then, must come from increasing the rapidity of the move- 
_ ment of the draw, and of the vessel passing through it. Rapidity 
of movement in the draw may be secured by making it narrow and 
_ light, and giving it a perfect poise, as is;done in Chicago. 
_ When the draws are made wide and ponderous, steam may be 
“soi and this is the method last employed in Boston. Increased 
speed in passing a vessel through the draw is secured by applying 
: “the power of a steam-tug. If, however, the draw must be opened 
} for the steam-tug on its return passage without a vessel, all the sav- 
ing that is made by the rapid passage of a vessel through the draw 
: is lost by the increased number of times the draw must be opened 
- for the passage of tugs. To retain this saving, the draw must be 
_ so built that the tug, by lowering its smoke-stack, can pass under it | 
_ when closed, at all stages of the tide. This is the system which the 
aity of Chicago has had the intelligence to apply to Chicago River. ae 
Twenty-seven streets are carried over this river, some of them in at 
_ the heart of the city, and the whole detention to travel over these +. 
_ bridges, by the passage of a vessel, has been reduced to a period 
varying from one-half minute to a minute and a half. There, no 
_ vessel i is allowed to pass a draw without a tug, and no draw is opened y 
for a tug alone. | 
ay The draw in Eastern-Avenue Bridge, it is safe to estimate, | 
wilt be opened fifteen thousand times a year,—say an average 
oy of fifty times every day, not reckoning Sundays. Five minutes | 
is the average detention on the bridge with the best draws in | 
Boston, when the vessel drifts through stem foremost on the 
tic de, or is hauled through by hand. Consequently, the delays 
of traflic over this bridge, caused by vessels passing through this 
¢ ; raw, would amount to five hours daily, unless the rapidity of the 
_ pass age of the vessel through the dr aw is in some way accelerated, 


>* 
ne: a 
TAS 

on 


8 


be a + found possible to use for this purpose. The iowerte of ius: grade 
ee - to this bridge has seemed to the Board to involve the perpetuation 
of this evil. It cannot be predicted what will be the amount of $ 
Poe ets traffic that will pass over this bridge. If the amount for a single | 
yeaa day over the Federal-Street Bridge four years ago is any criterion, 
pier t that was represented by five thousand eight hundred and sixty teams, a 
cael and seventeen’ thousand eight hundred and seventy-three foot pas- S 
Were sengers, not to mention seven hundred and sixty-three nora a 
---—-with their thirteen thousand passengers. ES a Se 
ce So great and exasperating a grievance were these delays at belies a 
- over Fort-Point Channel felt by the people of South Boston to be, — 
} that their representative in the State Senate, in the year 1871, in- 
“ain eas troduced in the legislature an order of inquiry contemplating the — 
~~. shutting up of all the draws on Fort-Point Channel, and stopping all — 
Be the navigation of this channel and South Bay. “a 
ee The violence of such a measure will be appreciated a it is 
aie considered that the extinction of Fort-Point Channel and South 
. ey - Bay amounts to the destruction of a water-front in the midst of the — 
fen city, three and a quarter miles in linear extent, of over four millions 
a square feet of wharf property in actual use, to which are annually 
hens ie brought cargoes representing a value of over twenty million dollars, 
: ‘ ( i. _, and the loss of navigable waters over which some ten thousand — 
—~—--_-vessels, of every variety of tonnage, from nine hundred tons down, — 
annually pass. This Board earnestly resisted the measure. Ne 
The joint committee of the legislature on harbors, to which this — 
‘order of inquiry was referred, reported against the closing of these . 
-~ draws, or applying to Congress for authority todo so. In its report « 
on the subject, the committee use the following language: “The — 
b: 7 ih however, did not contemplate immediate action, but rather | 
be... first to obtain the consent of Congress, and act under it when the 
proper time arrived; in the meantime bridging the streams (i. Gey 
~ Charles River and Fort-Point Channel), on some comprehensive plan — ‘ 
at of ELEVATED STRUCTURES, and experimenting with tunnel and other : 
‘ plans. The existing structures are too low at high tide to allow the 
_ passage of even a scow or barge; so ‘ lightering’ is quite out of the . : : 
: “e question.” While it remains possible to find a remedy in any other 
manner, the commerce of the streams should not be disturbed. — y 
; Elevated bridges, basin-draws, tunnels, and other improvements, have — Me 
4g been projected and .successfully used elsewhere. ‘It should seem 
f that ingenuity has not yet been overtasked or exhausted here.” — i a 
oa ~The committee reported a Resolve instructing this Board “ to con- | 2 
sider what relief can be provided for the traflic across said river and if 
channel by a system of ap eiee br sages the use of steam in mca ie 
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— by the Teeelatore: Tt is remar en that the chairman of the 
; committee who made this report in favor of ‘a comprehensive 
plan of elevated bridges” over Fort-Point Channel and Charles 
_ River, was the senator from South Boston who introduced the order 
 Jooking to the permanent closure of the draws over those channels, 
4 ‘and might well be supposed to represent the judgment of the people 
- of South Boston in respect to the remedy of this grievance; and, 
further, that an eminent civil engineer and constructor of bridges, 
Mr. Parker, of Lancaster, was a member of this able committee. 
This Board reached the same conclusion, that ‘a comprehensive 
q plan of elevated bridges,” which would allow the passage of steam- 
— tugs under them when closed, was one of the necessary measures for 
- remedying the evils complained of, and so reported in its Sixth An- 
¢ nual Report to the legislature. It recommended, also, that, when 
such bridges are built, vessels should not be allowed to pass through 
_ them without a steam-tug, and that the draw should not be opened 
for the passage of a tug merely. So far as the Board has informa- 
tion, these remedies were accepted by all parties as satisfactory. 
Ss It bas ever since been the purpose of the Board to apply them as 
opportunity offered, believing that such a policy had received the 
’ sanction of the legislature and the public. 
q 


Accordingly, when the grade of Eastern-Avenue Bridge was under 
discussion in the city government, this Board urged upon the city 
of Boston the considerations which led it, in its Sixth Annual Re- 
~ port, to recommend a high grade for all future bridges to be built 
- over Fort-Point Channel; and grade twenty-six was voluntarily 
_ adopted by the city government for the surface of the draw. 
The slope on each side makes the hardly appreciable grade of 
_ fourteen inches in a hundred feet, and seemed to the Board entirely 
_ unobjectionable ; while the fact that such a grade to the bridge 
_swould make it necessary for the Boston-Wharf Company to be at 
some expense in adjusting the grade of. its territory to the high 
Ry grade of its bridge, did not seem a sufficient reason for surrendering 
the public advantage to be secured by beginning a ‘‘ comprehensive 
plan of elevated bridges,” in connection with the regulations for the 
2 navigation of the channel already indicated. But, on a reconsider- 
ation of this subject by the governor and council, since their ap- 
_ proval of the present grade of Eastern Avenue, it appears, from 
their order already communicated, that these views of the Board 
a “have not been reaflirmed by them. 
Be. Ina case of this character, involving merely a question of public 
: policy: she Board consider that a proper deference to the authority 


_ the governor and council, according to its terms. 


‘monwealth, or city of Boston, of a street of convenient width, from 


10 HARBOR COMMISSIONERS’ REPORT, 
of its official superiors requires that it should yield to the order of co Ba 


The Board, therefore, notify the city committee that, in case ‘the i 
city of Boston shall see fit to submit to this Board, plads forthe 
construction of Eastern-Avenue Bridge, at grade twenty-one instead 
of grade twenty-six for the surface of the draw, this Board will— — 
subject, however, to the approval of the governor and council— 
sanction the plans and authorize the structure. lies 

Should the city committee be of opinion that it is adeiraph to. 
change the grade of Eastern Avenue, this Board would make one 
suggestion for its consideration. ; 

The change, if made, will have been made on the applieation, and 
largely for the benefit of, the Boston-Wharf Company. This ecom- “t 
pany has always, heretofore, refused to meet the demands of the 
city of Boston and of the Commonwealth for the right—should the 
public interest require—to have a street from Northern Ayenue to 
Eastern Avenue, over its territory, between B Street and Fort-Point 
Channel. When so much consideration is paid to the interests of 
this corporation, the Board would suggest that this slight conees- Ne 
sion, sought in vain heretofore, in any satisfactory form, by the city } 
and the State, should now be insisted upon. The Board transmit 
herewith the reports of the Legislative Committee on Harbors, of 
the year 1871, in relation to traffic over Fort-Point Channel and 
South Bay, anid the Sixth Annual Report of this Board to the book . 
lature, for the use of the committee. 


os 


Jostan Quincy, Chairman. 


COMMONWEALTH OF MASSACHUSETTS. 4 
CouncIL CHAMBER, Boston, December 28, 1874. 5 
In Councit: Whereas, The Board of Harbor Commissioners, in 


its communication of November 14, 1874, have submitted to the 
governor and council, modified plans for the reduction of grade for 
Eastern-Avenue Bridge from twenty-six feet to twenty-one feet, and 
have also called our attention to the expediency of requiring the - 
Boston-Wharf Company to consent to the laying out by the Com- 


se 


ee 


i 
Northern Avenue to Eastern Avenue, over the territory of said — 4 
company, without compensation for the land so appropriated ; and e 

Whereas, The joint committee on streets of the city of Boston, ~~ 
have sent a communication to the governor and couneil, dated ; Be 
December 17, 1874, approving the modified plans reducing the - a 


grade, as soon as the Boston-Wharf Company will give a bond — 
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iHon.to indemnity the sity for all camages and expenses on 


t. of. said ‘reduction of grade: . Sas He 
é Tt is ‘ordered, That said modified plans be approved, upon con- P 
lito n that the Boston-Wharf Company consent to the laying out by 
‘ommonwealth, or the city of Boston, of a street of convenient x Rie 


aie Northern “Avenue to Hastern ght over the nen 


ad... “And also upon. condition that the Boston-Wharf Company 


ens Warner, Secretary. 


SECRETARY’S DEPARTMENT, Boston, December 29, 1874. any 


.  <Atruecopy. Attest, | OLIVER WARNER, 
; “ef Secretary of the Commonwealth. 


COMMONWEALTH OF MASSACHUSETTS. 


CcunciIn CHAMBER, Boston, January 5, 1875. 


¢ Counciz: Whereas, A communication has been received from 
he : oint committee on streets of the city of Boston, dated January 1, ee 
C 1875, informing the governor and council that the Boston-Wharf 
"e Company have given satisfactory assurances that the city will be © v. 
indemnified for all damages on account of the grade of Eastern: 
f Avenue Bridge, and that the city engineer is authorized to order  —- 
The ie work to proceed as soon as the modified plans have been 
| nu & approved by the state authorities ; and 
. Whereas, A hearing was granted upon the request of the Bostous 
Vharf Company on the 4th instant, to which the harbor commis- 
‘a and the joint committee on the streets of the city of Boston 
ere invited; the Boston-Wharf Company desired to be relieved 
fr m the conditions contained in the order of the governor and ~ 
neil of December 28, 1874, concerning the laying out of a street 
en Northern Avenue and Eastern Avenue, UP compensa- 
for land so appropriated. | 
es appeared that the proposed street would not be ieedel at - 
_ pre sent, and the city of Boston making no request in regard to it, yo 
Tt as ordered, That the conditions contained in the oraar of 


m mber 28, 1874, concerning the Cee petit of land for streets, , As 


' a, wren ce i on ‘ 
> res ae : one # - Py ¢ O9 “yi a i 
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Boiss, pom oe : 
ae And tt ts Ws ordered, That. in conuidarnttoe of the nl 
a Ve ~ tion from the joint committee on streets of the city of Bost on, 
as January 1, 1875, above mentioned, it is also ordered that th 
dition relating to the bond to the city of Boston, be cancelled, 
«it ig: now ordered, that the said modified plans be approved, 


-__- eondition that the Boston-Wharf Company execute an agree: 
save the Commonwealth harmless from all damages on- ace 


a vs ; Sees o ye 
_.—s« Fastern-Avenue Bridge, or the reduction of the grade thereof; sald 

y - agreement to be satisfactory to the attorney-general. Ae LubaG Sy 
ye Orders adopted January 5, 1875. es 

Ee tS es OLIVER WARNER, Secreta Pees, 
vee ’ om SECRETARY’s DEPARTMENT, January 6, 1875. OS a 
‘ ties : st A true copy. 

(ale COMMONWEALTH OF MASSACHUSETTS. 

AE i a ag 

Boy Hanrsor ComMMISsIONERS’ OFFICE, 2 

tare 8 PEMBERTON SQuARE, Boston. — if 

ae Whereas, By license of this Board, dated April 15th, (1874, the 

iia: city of Boston was authorized to build Eastern-Avenue ae - 
across Fort-Point Channel at a grade of twenty-six (26) feet abo 

-.. mean low water at the surface of the draw; and, subsequently, the 
____ eity of Boston submitted to this Board for their approval a modifiea-— 
Br 3 tion of said plan of said bridge, as described in the said license of f. EN 
April 15th, 1874, making the grade of the surface of said bridge : e 


the draw twenty-one feet instead of twenty-six feet above mean tow. 
water ; and whereas, the governor and council recommended, Octobe er 
15th, 1874, to this Board a change of the grade of the bridge, in 
accordance with said modified plan, and by their further action of 
January dth, 1875, communicated to this Board, have indicated th: 
said modified plan, changing the grade of said Eastern-Avent 
Bridge to preney Due feet above mean low yale at the surface =] 


grade, ria to the tebr ace saenetat and, chorea said: 
_ ment satisfactory to the attorney-general has been 7 
Commonwealth : : 


struct said Eastern-Avenue Bridge, at a bade of twenty, 
7 BboNe mean low water, at the surface of the draw, in cont 


a the: foregoing lisanse, and the plan filed in this office, and numbered 
fk 9249, making the changes in constructing said bridge, that are neces- 


: oe 


: sary. to be made, on account of the reduction of said grade to twenty- 
Pxone feet as aforesaid, which are shown in red ink on plan No. 209, 
oS approved by this Board, April 15th, 1874. 


In witness, whereof, a majority of the Board of Harbor Commission- 
a _ ers have hereto affixed their signatures this eleventh day of 
ponausry, USAR CEES 
epee (Signed.) 
. JOSIAH QUINCY. 
ei F. W. Lincoin. 
See J. N. MARSHALL. 
aa , W. T. GRAMMER. 
t ALBERT Mason. 


CHARLES-RIVER: BRIDGES. 


When the question of widening the draw-way openings in 
Bite Charles-River bridges was before the legislature, in its 
session of 1869, so as,to have them conform to the increased 
4 size and width of modern vessels, the Board made a very 
a careful study of the subject. The location and aligument of 
g _ the bridges, the outlines of the channel, and the complicated 
—eurrents which struggle through them, were made a matter 
; S of thorough investigation. With a system of new and wider 
| - draws, id question of the location of the draw in each parti- 
4 4 cular bridge was carefully considered. 

Bo.) As the eanit of this study, the present plan of a straight 
5 coped through the bridges was Sees as ths the best 


| Reaaai and foot Peteentar transit over the talVond and pe 
doe “bridges which the case admitted. In the interest of the rail- 
| “road transit. over the bridges, this line of the passage-way 
was thrown as far toward the centre of the river and from the 
~ Boston shore as the character of the channel and the existence 
‘ _ of shoal ground along its northern margin would admit, so as 
to give the greatest ajatanice practicable between the depots 


of the various railro ads on the Boston side and the dr aws, 


" 


’ 
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menced operations in widening the passage-ways ‘in Charles 
River and Warren bridges. The Fitchburg and other railroad ale 
companies also took early action in carrying out the require- of 
ments of the law. The Boston & Lowell Railroad Company, ee 
in September, 1874, commenced to open a new passage- i , 
way through their freight-bridge, of the width and/in the 
location prescribed. This company have made a valuable 
improvement in part of the main bridge, in addition to the 
changes necessary in building the new draw. This improve- 
Grae ment consists in a reconstruction of the pile-piers, of the 
bridge, for a distance of one hundred and sixty-five feet east- 
i ward and one hundred and seventy feet westward from the 
new draw,—the new piers conforming or coinciding with the y 
line of tidal currents. This work is now in process of con- 
struction, and will soon be completed. | 

The Bridge Commissioners have completed the reconstruc- 
tion of Grigie Bridge, so‘as to improve the flowage, and have | 1g 
built a new draw. They have also improved the working of 1 
the old draw of West-Boston Bridge, and have in contempla- 
tion the building of a new and wider draw in this bridge during 
the coming season. In both of these bridges, steam-power has 
been applied to move the draws. 

The Board is, therefore, happy to announce that, with the 
opening of navigation and the resumption of the business of 
the coming spring, this improved channel, or passage-way, 
though all the bridges, of a width and depth sufficient to 
admit a larger class of vessels than heretofore engaged in its ~ 
navigation, aa be open, from the waters of the outer harbor , 
to the inner basins of Charles River. 


yee ‘CHARLES-RrvER Basrys. 
bie Wy Important plans for the development and improvement of és 
| the basins of Charles River, between Cragie Bridge and _ 
Brookline Bridge were brought before the Bose for thei con= | 
co ras ‘sideration and action Stay the past year. 23 ry 4 
as These basins, and the water-front of Cambridge, Hawes : 
shared in the increased demand for maritime facilities which 
Boston tinds it necessary to provide. The improved access i 
to these waters, afforded by the wider and more convenient 
passage-way to them, has stimulated this development. MSs. 2 a 
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F iiviccts Gaicis and West Boston bridges, were presented by 
Messrs. Batic ‘A. Woodbury, Solomon A. Woods and 
* Fred. Pope, asking for the occupation of a large area of flats, 
upon some practicable and feasible basis of compensation. 
_ Many hearings were given by the Board upon this subject, 
and a haved and thorough investigation of the questions 
% involved in the measure, eiatitited: 
_ The magnitude of the proposed scheme may be better 
~ understood by a few statistics. 
_ The area of flats intended to be filled, amounted, with 
ground already filled, to about 2,406,235 square feet, equal 
- to about fifty-five acres. .The displacement of tide-water 
_ which this filling would occasion, was equal to about 802,078 
as cubic yards. | : 
The value of these flats, when) filled, with the expense of 
_ sea-walls, filling, etc., would not be sufficient to induce any 
a private party to make the improvement, if the additional tax 
q of thirty-seven and one-half cents per cubic yard were added 
to it, as a moneyed compensation for the tide-water which 
would be displaced. 
ge The case submitted, therefore, brought at once before the 
- Board most important questions, affecting the improvement 
and development of the harbor, as well as its protection and 
_ preservation. 
‘ After full consideration of the question of maintaining the 
_ tidal reservoir capacity of the basin between Cragie and West 
_ Boston bridges, the Board decided that it was not expedient 
to do so, provided proper and sufficient compensation for 
sy! _ such loss of capacity as it might sustain, should be made, as 
: - an equivalent for the encroachment. The Board devised and 
. - authorized the following plan, for the improvement of these 
basins of Charles River. 
: % The removal of the shoal immediately above West- Boston 
Bridge, which obstructs the channel near the draw. The 
ekeavition of a channel through the upper basin, between 
West Boston and Brookline br deen of sufficient width and 
i depth for the requirements of its navigation. The dredging 
_ away of the surface of the flats fie this basin, outside of 
a the Baxbbr lines, which lie between the channel and the mill- 


y) ‘ 
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dam, and belong to the Commonwealth, so that shake shall be Ds 
a film of water over these shoals, instead of bare flats, so long hide 
an objectionable and repulsive feature of the basin, at all 
stages of the tide. Also the removal of flats in the lower at 
Wan between West Boston and Cragie bridges. hie 

The amount of dredging, required in the fulfilment of. this’ 
plan, was equal, i in Tobin varie: to the displacement of tide- 
water occasioned by the filling. 

Thus has been Aarne during the past year, a large . 
scheme of improvement, of the upper basins of the harbor 
not for commercial ends alone, but including sanitary and — 
esthetic features also. eg 

or 


# 
%, ‘ 


“JUNCTION SHOAL,” OFF CONSTITUTION WuarF, IN Boston” — 
HARBOR. 


* 


The Board, in its report of last year, expressed the opinion 
that the income of the compensation fund for Boston Harbor, _ 
accruing during the year 1874, might be advantisee tae 
applied in removing such portions of the shoal off Constitu- 
tion Wharf as interfere with the manceuvring here of steamers ~ 
of the largest class, and recommended that the legislature — 
authorize the Board to make such expenditure. This author- 
ity was given by the following Act (chap. 304 of os Acts of 
1874) :— 


Be tt enacted, etc., as follows :— 

The board of harbor commissioners is authorized to contract for i 
the dredging off a portion of Junction Shoal, in Boston harbor, in- | 
the neighborhood of Constitution wharf, in such locality as said 
board shall designate, to a depth not exceeding twenty-three feet at : a 

“mean low water; and said board may authorize the use of ie 
material so dredged for filling the Commonwealth’s flats at South — 
_ Boston, at the junction of the main and Fort-Point channels, or mh 
elsewhere. ‘The income from the compensation fund for Boston | € 
harbor, received during the year eighteen hundred and seventy-four, % 
and the receipts, during such year, from assessments for compensa-_ oi 
tion for tide-water displaced, which would otherwise be paid. into” 
the said compensation fund, shall be used to pay for such dredging — 
to an amount not exceeding fifteen thousand dollars, which sum, | : 

derived from the sources aforesaid, and no other, may be allowed’ . 
and paid for such dredging, and the same is hereby appropriated. — eyighs 
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ee eae A 
_ No such contract shall be made without the approval of the gov- 
4 ner and council. [Approved June 4, 1874. 


In the pursuance of this measure the Board made fur- 
Other surveys of the ground in question, and intended during 
the last summer to have executed the necessary dredging. 

_ The season, however, became so far advanced before it was 
* practicable to commence this work, that the Board had doubt 
a _ concerning its satisfactory completion during favorable wea- 
ther. It was, therefore, determined to postpone the operation 
of dredging for the season. The Board intends, at an early 
: “date next season, to take measures to have this shoal removed, — 
as pr tien 


3 ii . COMPENSATION Funp For Boston Harsor. 

ee _ The following statement represents the amount of the Com- 

pensation Fund for Boston Harbor, with the receipts for the . 
_ year 1874, as collected from the following named parties, for 

~ tide-water displaced :— | 

a Cash on hand, January 1, 1874, ; AS ates $88,056 77 

Brine & Clark, . , - R ott po cao 


" Proprietors of Liverpool Whar, é ; . 1,496 62 
' Boston & Maine R. R.Co.,. |. - bab ial rt! Wea 
' Boston & Maine R. R. Co., . M : : 9 37 


~ Commercial Wharf Corporation, . ‘ oe TORRE. 

2 Seen). teandall,”. :. ; ; : c 4 99 

BoB atchelder aa ; : : ; ab 10926 

q ‘Malachi Clark - ; : P . ‘ 75 00 

i aa — 2,867 91 
Be ua) | $90,924 68 
ge LEGAL PROCEEDINGS. 


a The information by the attorney-general, brought at the 
a Yelation of this Board, against the Boston & Lowell Railroad 
- Corporation, to restrain ‘it from filling flats in tide-waters 
_ of Boston Harbor in Miller’s River ithanult authority of the 
" legislature, has been reported for the decision of the full 
egench of the supreme judicial court, and is still pending. 

4 ee The decision of this case will settle the legal question 
: a hether work begun on flats by an owner phone by virtue of 
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counsel and advice in matters relating to the interests | of 


Act without authority from the legislature or the Bord of | 
Harbor Commissioners. It involves, also, the practical 
question whether compensation shall be paid for the tide- s 
water of Boston Harbor displaced by such work. Oe a 

Informations by the attorney-general, at the relation of 
this Board, have also been brought against the cities of | 
Cambridge and Somerville cosrecuneled to restrain them from. 
filling up the bed of Miller’s River between the Boston & 
Lowell Railroad and Bridge Street, without submitting plans _ 
to the Board of Harbor Commissioners for approval. The 
legal question involved is whether these cities, doing this work © 
under the authority of chapter 304 of the statutes of 1873, 
were subject to the provisions of chapter 149 of the statutes — 
of 1866. The practical question in these cases, also, is _ 
whether compensation shall be paid for the tide-water 
displaced. ) 

The only mode of enforcing the payment of such compen- — 
sation in these cases, is to enjoin the work, and so oblige ~ 
those doing it to obtain the license of the Harbor Com- ; 
missioners to legalize it. Sucha license could not be granted ~ 
except on the statute of 1866, chapter 149, requiring the 5 
payment of compensation for any displacement of tide-water, 
affecting Boston Harbor. 


RESURVEY OF Boston HARBOR BY THE U. S. Coast SURVEY. . 


Pending the changes in the affairs of the Coast Survey, con- 4 
sequent upon the resignation of Prof. Benjamin Peirce from 
its superintendence, after seven years of distinguished ida ; | 
istration, no action has been taken in regard to the com- oe 
munication of the Board, asking the superintendent to “con- _ 
sider the propriety of instituting another series of. surveys, — 
covering portions of the upper hither and extending it into 
the lower harbor, as far as he might deem it epediene 4 

It is the intention of the Bou to lay this matter again a 
before Superintendent Carlile P. Patterson, trusting. that ita 
will meet with his favorable consideration. The eminent _ ' 
qualifications and physical knowledge of the new super- : 
intendent as a hydrographer, will give great value to his 


Boston Harbor. 
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_ Goyernwent Work sy THE Unitep States ENGINEERS IN 
- Bosron Harsor anp on THE Eastern Coast or Massa- 
CHUSETTS. 

tea: | . 

_ By the courtesy of General George Thom, of the United 
* States engineers, the Board has received a manuscript report 
‘ -of his works upon the coast of the Commonwealth, which 

will be found in the Appendix. To that part of it which 

- refers to Boston Harbor, the Board would call particular 

attention, on account of the announcement, by General Thom, 
_ that all of the many sea-walls guarding the shores and head- 
lands of the harbor are now finished, and in good order. 
_ These walls have been in process of construction through 
many years. Some of the earlier works have been injured, 

_ by the action of the storms they were intended to resist, and 
have required repairs, which have been duly made. 


Boston Harbor. 


4 - Point Allerion.—The total length of the sea-wall at Point 
Allerton is 1,202} feet. This ee was finished in May, 1874. 
a. The work done upon it, since General Thom’s last report was 

rendered, has been 227.2 feet of wall, with corresponding 
_ excavations, earth-filling and granite paving; besides which, 
- 1,005 linear feet of granite apron, and eight jetties, have been 
built, as a protection to the foundation of the wall against the 
action of the storms to which this headland of the harbor is 
exposed. It is with satisfaction and gratification that we feel 
a able to state that this bulwark of the harbor is now secure. 


ce Great Brewster.—The sea-wall on Great Brewster is 2,800 
3 feet in length, is in good condition, and answers well the 
purpose intended. 

S Lovell’s Island.—The sea-walls upon Lovell’s Island have 


= 5 at . . . e 

eS, ‘been recently repaired, and are now in good condition. 
nt 

og 


Gallon’ s Island.—The sea-wall upon Gallop’s Island is 1,745 
"feet in length. ‘This wall was completed in 1871, but the 
: violent storms to which it was exposed had laid bare its 
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foundation, and rendered necessary works for its protection ; 5 = - 
1,555 feet of apron, and eight jetties, have been built for this by 
purpose. This work was eorapléted in April, 1874, wa hineke 
the wall in good condition. | 


North end of Long Island.—The sea-wall on this headland _ 
is 2,080 feet in length. It was completed in July, 4874; 
541.7 feet of wall, with accompanying excavations, earth, 
filling and granite paving, with 975 feet of stone apron, and 
‘ten jetties, have been built since the date of the last TeDENG of tn 
.General Thom. | ps4 


Deer Island.—There are three walls upon Deer Island, 
respectively 1,740,840 and 420 feet in length. These 
walls have been recently Repeltegs and are now in good 
condition. See 
- The Board cannot speak in too high commendation ys the 
able and systematic manner in witch the above-mentioned © 
work has been conducted and.completed by General Thom. 


Narrows Channel.—The intended improvement of this y 
channel in its course between Brewster Spit, Lovell’s and — 
Gallop’s Islands, is a project for removing the salient points 
of Brewster Spit and the south-east and south-west points a 
of Lovell’s Island, at an estimated cost of $56,000. Consid- 
erable work in the fulfilment of this project has been done a 
under former appropriations. «Ihe remaining work, now in 


. 

progress under the direction of General Thom, is estimated 5 
to be completed in June, 1875. ae 
Upper Middle Bar.—¥or the improvement of this Bar, a 4 
project was devised for cutting a channel through it. This a 
channel is to be 23 feet deep at mean low water, 600. a 


= 
a 
= 


feet wide and 2,200 feet long. The amount of excavation ¢ 
made, up to January 1, 1874, was 46,425 cubic yards. a 
Operations were recommenced in April, 1874, since which — 
time, up to January 1, 1875, 39,962 cubic yards of | 
material have been Foihovadl By this work the channel 
has been opened to a width of 175 feet, with 23 feet. of 
water at.mean low water. There is a probability of com- 


a 


- pleting ‘nis work to its projected: width of 600 feet at an 
ey date. . 


ar, Nash's Rock This Mateuchien to navigation is, in fact, a 
3 shoal, lying between Brewster Spit and Point Allerton. The © 
_ temoval of the highest part of this shoal,‘so that there would 
be not less than 21 feet of water upon it at mean low water, 
would require the removal of about 200 cubic yards of bowld- 
ers, ‘shingle, éte., over an area of about 637} superficial yards, 
at a cost of $5, 000. To give 23 feet of water over the whole 
: shoal, would require the real of about 16,000 cubic yards” 
of the same material from an area of 97, acres, at a cost 

_ greatly disproportionate to. the benefit obtained: 


: 
a 
4 
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4 | 

* _ Kelly’s Rock.—There are still portions of this rock having 
‘ less than 23 feet of water over it at mean low water. To remove 
i 


these portions to the required depth, will require the. removal 
of about 80. cubic. yards of rock, at a cost of $5,000. 


ae ey 
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ie, Ledge.—This i is another obstruction to navigation 
‘in the Narrows channel, discovered by Gen. Thom, in 187 y 
ut - This rock was removed to a depth of 23 feet, at mean low 
‘ "water, i in September last. 3 


er 
ate 
Fe ; 


State cand Palmyra Rocks.—These rocks are on the 
bs southern side’ of the Lower Middle Bar, and probably 
\ belong to the same ledge. Gen. Thom recommends the 
x ‘Yemoval of about 62 cubic yards of this ledge, to a depth of 
ial 1B een at mean low water. This work has been contragtadt 


B rosie in si Narrows: ate but no atin other than 
" those already known, have been found. Surveys were 
te ‘made in Broad: Sound, east’ of Great and Little Faun 
‘Bar, over an area 1,000 by 500 feet, but no rocks were 
found having less than 13 feet ‘a at mean low water. | 

5 a The Bilvine estimates are made by Gen. Thom for the 
‘ “several works mrertdd for the further improvement of the 
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For the “‘ Narrows channel,” . : F 2g 000 00 te 
For completing channel through the ‘ Upper Middle,” 162. 518 00.435 
For removing Nash’s Shoal, ; : vy Ree 5,000 00 


Completing removal of Kelly’s Rock, . ; i ; 5 ,000 00: 
Remoyal of State and Palmyra Rocks, ‘ - . 1,500 00. 
Contingencies, . 5 ; ‘ : : ; - 17,276 06 


ad 


Total yo oo rr 


Amount available January 1, 1875, . ‘ - 117,294 06 ~ 
Additional amount required for completing all the / Prat as 
required improvements, . : : : . 120,000 00 


OruerR Work on THE Coast OF MASSACHUSETTS. 


Merrimac River. . ae 

The appropriations for work under this head, by several 
Acts of Congress, amount to $110,000. | 

The work of improvement done under these appropriations, i 
consists in the removal of clay, bowlders, etc., from the Upper 
and Lower Falls, and Hazeltine Rapids, amounting in all to “ 
13,798.4 cubic yards. | 

To complete the contemplated improvements there remains - 
only the highest points of some of the ledge at the lower falls — 
to be removed, for which work there are sufficient funds. 

In the river, between Newburyport and Haverhill, Gang- 
way Rock, two rocks above Deer Island ledge, rocks at Rocks _ 
Bridge and Little Currier Rock, have been roto Dredg- 
ing at Currier Shoal has been made and a dike built at silhy's a> 
Head. <P at ie 

Newburyport Harbor. Bik 

In this harbor South Gangway Rock has been removed, and 
work commenced on North Gangway. Rock. ‘The wreck of thet. 
schooner Globe has also been removed. rig Me 
Gen. Thom estimates for the further improve- oe 

ment of Newburyport Harbor, andthe mouth  » a Pan 
of the Merrimac, the sum of A . $22,000 00 
_ And for the river, between Newburyport and a a 
Haverhill, the sum of ; : . ~ 39}000- OG 


er ae ee ee 


otal ..\. ‘ ‘ 4 : . $41, te OO: | 
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pe Ns Gloucester Harbor. 

a ~ Ten thousand dollars have been appropriated for improve- 
ment in this harbor. With this fund a number of rocks and 
bowlders have been removed, leaving a balance unexpended 


of $686.84. 
Sa fey Harbor. 


| The estimates for the various improvements proposed for 
- this harbor, Gen. Thom states as $48,000. The amount 
actually appropriated by Congress is $25,000. 
Under this appropriation, work was commenced in Decem- 
a ber last, and was continued throughout the month, by which 
9,916 cubic yards of dredging has Bee done. 


¥ Duxbury Harbor. 

The appropriations made by Congress for this harbor were 
~ $20,000. The work intended being the improvement of the 
south channel, which extends from the “Cow Yard,” in a 

~ north-westerly direction, for about three miles. The lower part 
of this channel, for about two and a half miles, had a width of 
not less than 200 feet, and a depth of about 114 feet at mean 
low water. The upper part was originally narrow and crooked, 
having a width of not more than 80 feet. This part of the 
ie channel has been straightened, and a width of 200 feet 
_ given, with a depth of eight feet at mean low water. This work 
was completed in May, 1874. 


Plymouth Harbor. 


During the last five years, Congress has appropriated 
$30, 500 for the improvement of this harbor. 
- ~ This work has consisted in the construction of bulkheads, 
_ jetties, and groins, and the planting of beach-grass. 
_ Previous to June, 1874, twenty-three groins of brush and 
ee. stone, giving a total length of 3,000 feet, and ten groins of 
_ brush alone, giving a total length of 534 feet, had been built. 
Bs Between June and November, 1874, 3,090 feet of brush 
te aid stone groins, and 320 feet of brush groins, and 110 feet 
ss. of bulkhead, have been built, to strengthen the beach where 


t 


a broken through by the storm of November, 1873. 
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Thirty thousand dollars is estimated as the sum aniaae 
for the further improvement and preservation of this harbor, Be 4 
Wellfleet Harbor, . fe Dati 
All the sunken rocks have been removed from the entrance a 


of this harbor, and above, to the extent contemplated. = 


Provincetown Harbor. 


This important harbor has been the subject of various pros 
jected and executed works of improvement, for many years, | 
and large sums have been appropriated and expended. 

During the past year (1874) $4,817.03 have been 
expended in protecting and strengthening the outside beach, — 
near the “head of the meadows,” which was encroached upon if 
by the gales of November, 1873, and January, 1874, and ~ 
subsequent gales. Also in increasing the outer end of the 
stone bulkhead at Long Point. The efficiency of the work 
upon the outer beach has been most successfully tested by a ~ 
violent storm, which rushed over the beach and filled the ~ 
space, in front of the work, to a depth of two or three feet, 
with sand, adding greatly to its strength. 


FLATS AND Marsues or East Harspor IN PROVINCETOWN. 


The Board stated in its last annual report that the marsh-- 
owners in East-Harbor marshes had refused to settle their 
claims for damage done to their meadows and marshes by the 
construction of the state dike across the outlet of East Harbor, — ps 
for five thousand dollars, the amount first appropriated for - | 
this purpose, and to drain the marshes; and that, by reason 
of such refusal, the Board had taken no further action in the 
premises. 

During the last session of the legislature, however, ands 
after the last report of the Board was made, the East-Harbor ~ 
parties renewed their claims in hearings before the joint com-— % 
mittee on harbors; and the lariciatine by chapter 34 of the $5 
Acts of 1874 passed the aoineine Resolve :— APs te 


2 peat 

Resolved, That the board of harbor commissioners is hereby A 
authorized to compromise and settle in behalf of the Commonwealth. a) 
any demands that seem to the board just, of any pea or: compo! 
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: rations for injuries i resnltihe to meadows, flats and beaches, in Truro 
and Provincetown, in the county of Barnstable, from the construc- 


tion by the Commonwealth of a dike across the outlet of East Har- 
bor, or to purchase in behalf of the Commonwealth the fee of said 
meadows, flats and beaches, or any part of them, and to receive in 


_ behalf of the Commonwealth conveyances or releases of the same, or 


agreements concerning the same: provided, however, that such set- 
tlements, purchases, conveyances, releases or agreements shall be 
subject to the approval of the governor and council; and that there 


shall be allowed and paid out of the treasury of the Commonwealth 
for the purposes of this resolve a sum not exceeding ten thousand 


dollars ; and the harbor commissioners may, in making any purchase 
of said meadows, flats and beaches, or, after the same have been con- 
veyed to the Commonwealth, make any agreements concerning 
future occupation of the same, or concerning any rights or interests 


- of persons or corporations in the same which to said board may 


seem fit and proper, subject, however, to the approval of the gover- 
nor and council. [Approved April 21, 1874. 


yOrine, partly, to the difficulties of adjusting the. matter 
under consideration, and conferring with all the parties in 


-_ interest concerning it, the Board has, as yet, come to no def- 


inite conclusions, and made no definite arrangements. The 
parties claiming damages have, however, put their affairs in 
the hands of Hon. George Marston. Through his instrumen- 


tality, the Board have confident expectation of making an 
early agreement, satisfactory to the Commonwealth and all 
other parties, 


EDGARTOWN HaArBsor AND CotTAamy BEACH. 


~The Board is sorry to announce the failure of the attempt 
which was made by Gen G. K. Warren, in the fall of 1873 


_ to reopen the southern outlet of Edgartown Harbor, through 


Cotamy Beach. 
The Board took an active initiatory part in this matter. It 


was first appealed to by the town of Edgartown in its cor- 
porate capacity, for such aid and action as might lead to 
measures for the protection and preservation of the harbor. 
| After careful consideration of the subject and ‘a visit to and 


examination of the locality, the Board petitioned the Super- 


_ intendent of the Coast Survey for information. This call was 
cordially and promptly responded to by Superintendent Peirce, 


a 


_ it up at the period of slack-water. ig 2 - 3 * 
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who ordered re-surveys, which were made, together with a com- 
prehensive study of the whole subject. The Board also sub- 


mitted this project to the United States Advisory Council, ae 


and received their endorsement of it. The Board further * he 
aided in efforts to procure the appropriation of twenty thou- a 
sand dollars, which was awarded for this work, by memorial- 
izing Congress and advocating what it deemed the just and 
urgent claims of the case. But neither this Board nor those © 
who assisted and advised it were consulted during the entire 
progress of the engineering work, so that their information 

is wholly derived from the printed report of Gen. Warren, 
quotations from the introduction and conclusion of which; 
are given below :— 


Introduction.—The improvement designed for the harbor of Ed- 
gartown was to be effected by re-opening Cotamy Bay to the ocean 
by an artificial cut through Cotamy Beach, thus restoring the cir- _ 
culation of the tides in this harbor as it existed prior to the closing 
of the natural outlet through Cotamy Beach in 1869. 

The operations were confined to digging through the beach and 
through the contiguous shoal in the bay. The work was conducted — 
with care and energy, aided by the most experienced men of this - 
part of our coast whose services we could procure. 

The amount of labor expended and material removed were equal , , 
to eur expectations, and the cut was carried entirely through the — 


— shoal and beach. 


It was designed to throw it open at the time of a favorable high 
tide in the bay, but a very feeble tide in the bay occurred at 
the time we were ready, and the next high tide in the ocean com- 
ing with a violent storm broke into the cut. The velocity of the 
current was very great, as it had a head of at least four feet. 

The current rapidly widened the cut, but did not carry the sand 
out of it, and, on the change of the tide, the ocean-waves closed 
the opening on that side. Efforts were made afterward to open the 
cut with the outflow of the bay-tide, but the waves each time closed | 


Conclusion.—I cannot find ground at present sufficient to justify A 
an appropriation for making the only opening in the beach which I 


consider practicable. But unwilling to stand in the way of an if 


object which others have thought so desirable and easy of accom- — 
plishment, I respectfully recommend an appropriation of $22,000, 
the original estimate, to be paid to any one who will make the im- : 
provement desired; letting it by contract to the lowest bidder, 
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a under sufficient guarantee that he will make a proper effort, and 
_ receive compensation upon succeeding. 


a 5 

a _ After a careful study of Gen. Warren’s report, the Board,— 
in view of all the circumstances which attended the failure of 
¥ 5 the enterprise, the stormy weather, and the small tides which 
, resulted from the lateness of the season,—sees no reason for 
8 changing or modifying its *former opinion, or doubting the 
By practicability of opening the inlet at a more favorable season, 
_ and when the relations of the tides are such as to secure a 
4g first outflow towards the ocean, and heartily concurs in the _ 
a recommendation of Gen, Warren, that the work should be 
a» done by contract. 

A: GOVERNMENT Work BY THE UNITED States ENGINEERS 
aes on tHE SournerN Coast OF MASSACHUSETTS. 

q _ Through the kind attention of Gen. A. A. Humphreys, 
chief of the United States engineers, the Board has received 
copies from the original plans of the surveys and works 
along the southern shores of the State, in charge of Gen. G. 
BR . PK: Waiver: These copies of the plans and surveys of 
a the engineers are a valuable acquisition to the archives of 


the Beard: x 

4 By the courtesy of Gen. Warren, the Board also received, 
- in December last, printed copies of his report upon the works 
and surveys above referred to. Gen. Warren’s report is too 
voluminous to be transcribed in full to the pages of our own 
OU ag With the following brief notice of his work extracts 
_ will be given from his report in the Appendix : 


er 


u 


Flyannis Breakwater.—Ten thousand dollars: have been 
_ expended in repairs of this breakwater. The west end is 
in good condition, but the remaining parts are reported 

unsafe. Gen. Warren estimates further needed repairs at 


$15, 400. 


va “Wareham Harbor.—Appropriations amounting to $30,000 
have been made for this harbor, of which $20,000 have been 

_ expended i in dredging, to the amount of 46,763 cubic yards, 
" _ through ~* Quahaug ” AaB the “ Upper” bars, by which means 


ar 
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a channel not less than 60 fect wide and nine feet aces i: 
mean low water has been. made up to the town. A’ rock 
weighing 28 tons has. also been removed from the channel. 
Matte: te ave will be needed in order to make the channel 
200 feet wide and nine feet deep at mean low water, for which - 
an additional amount of $10,000 will be required. Ha Me 


Taunton River.—Shoals, known as “ Blake’s Table Rock” 
and “Sheep Pen” have been removed, and a cut about 25 feet — 
wide and 600 feet long made through “ Chobbet Rock Shoal” — 
to the depth of nine feet at mean low water. Additional work 
of improvement is recommended, the estimate for which tie 
$22,000, which can be advantageously expended in one year.” 


Edgartown Harbor.—By Act of Congress of June 11, , 
1872, an appropriation of $20,000 was made for the protec- — 
tion and preservation of this important harbor,—the work — : 
contemplated being the restoration of its former southern 
outlet, by an opening through Cotamy Beach. i 

Work was commenced, odes the direction of Gen. War- 
ren, on July 21, 1873, and continued until October 27, when 
it was destroyed by the gale of that date. Some. slight. 
work was resumed on October 31 and November 6, without. 
results, when the work of opening the beach was abandoned 
after $18,624.52 were expended. Gen. Warren proposes the: 7 
use of the remainder of the appropriation for a survey to 
“ascertain what the injury has been in the last five years, and 
whether it is not better to dredge at Edgartown than at Cot- ee 
amy Beach.” ! 


Survey of Wood’s Hole Harbor.—This survey has resulted 
in the recommended improvement of removing rocks inter- vt 
fering with the present steamboat navigation, at a cost of 
$5,000. The further sum of $22,000 is ostimatoe am + morons 
thorough and extensive improvement, which Gen. Warren 
Saknbatly recommends for this important passage-way. - af 


Survey of the Harbor of Fall River.—A survey of hiss: 
harbor has been made, resulting in the recommendation, by — “8 
Gen. Warren, of improvements which he estimates at $45, 000, 4 
—$10,000 of which have been appropriated by Conse 
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= By the Board of Harbor Commissioners during the Year 1874, for 
the Erection of Structures in or over Tide-water, and Licenses 
Granted for such Structures. 
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Road Commissioners of the town of Manchester, for the 
construction of a stone-and-wood bridge across Ed- 
ward’s Creek. Approved January 7, 1874. 


. Old Colony Railroad Company, to widen its bridge over 


Fort-Point Channel. Approved January 21, 1874. 


. Robert Crosbie, for leave to build a pile-wharf in East 


Boston. Approved January 28, 1874. 


. James Buffum, for leave to extend his wharf in Lins 


Harbor. Approved February 11, 1874. 


. Weetamoe Mills, for leave to construct a wharf in Fall 


River. Approved February 18, 1874. 


. Old Coleny Railroad Company, for leave to widen its 


wharf in Fort-Point Channel. Approved March 4, 
1874. 


. Horace Cousen, for leave to extend his wharf in Charles 


River, near Brookline Bridge. Approved March 11, 
1874. 


. Edward B. Lane, for tei to extend his wharf and fill 


flats in Salem Harbor. Approved March 18, 1874. 


. Jarvis R. Nickerson and Washington Robbins, for leave 


to build a wharf in Cotuit.. Approved March 18, 
1874. 


. N. H. Bearse, for leave to build a wharf in East Bay, 


Barnstable. Approved March 18, 1874. 


. William R. Clark, for leave to build sea-walls between 


-Foster’s Wharves. Approved March 25, 1874. 


. Boston Gas Light Company, for leave to build a sea-wall 


on Commercial Point. Approved March 25, 1874. 


. Charles A. Ropes, for leave to extend his wharf on piles 


in Salem Harbor. Approved March 25, 1874. 


. Eastern Railroad Company, for leave to:build a bridge 


across Prison-Point Bay. Approved April 8, 1874. 


. City. of Boston, for leave to rebuild the foundation of 


draw in Broadway Bridge. Approved April 15, 1874. 


30. 
16. 


LG 
18. 


19. 
20. 
21. 


22. 


23. 


24. 
29. 


26. 
A ie 
28. 
29. 
30. 
31. 


32. 
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City of Boston, for leave to build Eastern-Avenue Bridge? 
across Fort-Point Channel. Approved April 15, 1874. 
Fitchburg Railroad Company, for leave to drive piles tne 


BY ry 
ar ex i 


inte " 


support a railroad track scale in its bridge over pase i 3 


River. Approved April 22, 1874. 


The Philadelphia & Reading Coal and Iron Company, for 
leave to extend its wharf in New Bedford Harbor. — 


Approved April 22, 1874. 
W.S. Fretch & Company, for leave to deposit dredged 
material in Salem Harbor. Approved April 29, 1874, 
F. H. Moulton, for leave to construct a pile-pier in Salem 
Harbor. Approved May 6, 1874. 


Alexander Gayland, for leave to build a wharf in Proy- - 


incetown Harbor. Approved May 6, 1874. 

City of Boston, for leave to extend the N ortherly-Guard 
Pier on the North Ferry, East Boston. Approved 
May 13, 1874. a 


Swett & Company, for leave to extend their wharf in — 


Gloucester Harbor. Approved May 20, 1874. 
City of Boston, for leave to modify the foundation-pier 


for the draw of Eastern-Avenue Bridge. Approved 


May 20, 1874. 


George Bancroft, for leave to construct a bulkhead and~ 


wharf in Charles River, Cambridge. Approved May 
27, 1874. 


Allen Reed, for leave to construct a pile-wharf in Proy- | 


incetown Harbor. Approved June 3, 1874. 


John K. Hodgdon, for leave to extend his wharf in e 


Chelsea Creek. Approved June 3, 1874. 


Samuel Knowles, for leave to build a wharf in Province-— | 


town Harbor. Approved June 10, 1874. 


Dennis & Ayer, for leave to extend their wharf in’ 


Gloucester Harbor. Approved June, 1874. 


Oriental Coal Oil Company, for leave to extend their 
wharf in Mystic River. Approved June 26, 1874. 
Walen & Allen, for leave to extend their wharf in 


_ Gloucester Harbor. Approved July 3, 1874. 


Leighton & Company, for leave to extend their wharf in 


Gloucester Harbor. Approved July 3, 1874, 


33. 


34, 


35. 


36. 


37. 


38. 
39. 
40. 


a Al, 
42. 


43. 


44. 

45. 
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John E, Cassidy, for leave to build a sea-wall in Charles 
River, Watertown. Approved July 8, 1874. 

John Pew, for leave to extend his wharf in Gloucester 
Harbor. Approved July 8, 1874. 

James A. Woodbury, Solomon A. Woods and Frederick 
Pope, for leave to fill flats in Charles River, Cambridge, 
between West Boston and Cragie bridges. Approved 
July 8, 1874. } 

Pool & Cunningham, for leave to extend their wharf in 
Gloucester Harbor. Approved July 15, 1874. 


Boston & Albany Railroad Company, for leave to build 


docks on its flats in South Boston. Approved July 
24, 1874. | 

Benjamin Lancy, for leave to extend his wharf in Prov- 
incetown Harbor. Approved August 12, 1874. 

Choate Burnham, for leave to build sea-walls in Dor- 
chester Bay. Approved August 12, 1874. 

Boston Gas Light Company, for leave to dredge in 
Neponset | Bier Approved August 19, 1874. 

Fall River Iron-Works Gathaiey for leave to extend 
its wharves in Fall River. Approved August 26, 
1874. 

Old Colony Railroad Company, for leave to build a bridge 
over: Taunton River, between Fall River and Somerset. 
Approved August 26, 1874. 

Boston & Lowell Railroad Corporation, for leave to 
widen its bridge over Charles River, and building a 
new draw in its freight-bridge. Approved September 
16, 1874. 

Edmund Durgin, for leave to dredge 2 fill flats in Seuth 
Bay. Approved September 30, 1874. 

City of Boston, for leave to extend Swett Street across 
South Bay. Approved September 30, 1874. 

J. R. Bassett, for leave to build a wharf in Charles River, 
Cambridge. Approved September 30, 1874. 

Henry L. Batchelder, for leave to extend his wharf in 
Fort-Point Channel. Approved September 30, 1874. 

H. Barker & Co., for leave to build a sea-wall in Charles 
River, Newton. Approved October 8, 1874. 
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. Josiah Quincy, for leave to dredge a ranted in Quiney. 


Bay. Approved October 29, 1874. ef ce 
Joseph Friend, for leave to extend, his what in 
Gloucester Harbor. Approved December 2, 1874. | 


. John W. Wheeler, for leave to build a wharf in Goose ~ 


or Granite Cove, Gloucester. Approved setae 
9,.1874.) “ 

Nathaniel Parsons, for leave to build a wharf in Goose or 
Granite Cove, Gloucester. Approved December 9; 
1874, : 

Boston, Révere Beach & Lynn Railroad Company, for — 
leave to construct a bridge over Sales Creek, Revere. 
Approved December 16, 1874. 

City of Boston, for leave to rebuild the draw-pier in’ — 
Broadway Bridge, over Fort-Point Channel. Rs 
proved December 16, 1874. | . 

David Conwell, for leave to extend his wharf in Province- 
town. Approved December 23, 1874. Us 

John F. Wonson & Co., for leave to extend their whaths 
in Gloucester. Approved December 30, 1874. 


LEGISLATIVE COMMITTEE HBARINGS. 
e 


Feb. 26. On the petition of the Mayor of Chelsea, for ~ 


authority to establish bathing-houses. 
26. W.H. Brooks, for leave to extend his wharf in 
Chelsea. 


Mar. 4. Mayor of Cambridge, for antiioziiy to build a 


bridge across Charles River, from Cambridge 40 | 
some point on Beacon Street. 

5. Mayor of Cambridge, for authority to lay tite an- 
Avenue from Brattle Street, Cambridge, t 
Market Street (Ward 19), Boston. ay 

5. James A. Woodbury and others, for incorporation. Re 

of the Cambridge Improvement Company. beg 

10. Samuel Tena eek for leave to build a wharf IB. 

| Provincetown. 

10. Boston, Revere Beach & Lynn Railroad. Came 
pany, for leave to establish a Ferry hetween — re 
Boston and East Boston. . ; 


HOUSE—No. 61. Pe aa 


Harvey Scudder, for leave to build a wharf in 
een >: *. Barnstable. 

10. George Dickerman, for leave to build a wharf in 
res in Mattapoisett. 

17. Mayor of Cambridge, for atti to build a 


Bete bridge across Charles River. 
Bek. 17... W. Wilson, J. F. Paul and Edward Atkinson 
mace. and others, for legislation to improve South Bay. 


HEARINGS BEFORE THE Boarp. 


One hearing on the petition of Jonathan Seavey, in relation 
to detention of his vessel in the draw of the Boston & Lowell 
~ Railroad bridge across Charles River. 

One hearing on the petition of the Old Colony Railroad 

Company, for leave to drive piles along its frontage in Fort- 
~ Point Channel. | 
Three hearings on the petition of Cook, Jordan & Morse, 
| for leave to build wharves in Mill Creek, Neponset River. 


One hearing on the petition of Charles A. Ropes, for leave . 


to extend his Sahat | in Salem. 

Three hearings on the petition of R. Murphy, for leave to 

4 ‘build a ih dase on piles, north side of Dover-Street bridge. 
_ One hearing on the petition of the Boston Boat Club, for 

- leave to place a boat-house on Charles River at West Boston 

_ Bridge. } 

Three hearings in regard to Eastern-Avenue Bridge across 

‘ -Fort-Point Chinmmel. 

‘Three hearings in regard to a change in the harbor line, 
Pi dhivéet the wharf of ‘Leighton & Co: and the wharf of 

F Jatin Pew & Son, Plitiiseatar Harbor. 

Three hearings in regard to bridge built by the Eastern 

Railroad Company across Prison-Point Bay. 

x One hearing on the petition of the Philadelphia & Reading 
Coal and Iron Company, for feaye to extend its wharf in 
New Bedford. 

‘ _ Two hearings with Street Commissioners of the city of 

* Boston, in eco to the extension of Swett Street across 

Ss South Bay. 

. Six hearings on the petition of James A. Woodbury, S. 


/ . 
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A. Woods and Frederick Pope, for leave to - fill flats in to | 
bridge, between West Boston and Cragie bridges. ro . 
Two hearings on the petition of the New Bedford Railroad NS 
Company, for “Jeave to fill flats in New Bedford. | ie 
Two hearings with Boston & Lowell Railroad Company, 
in regard to the building of a new draw in its freight-bridge. 
across Charles River. ee 
One hearing on the petition of the Oriental Coal Oil Com- 
pany, for leave to extend its wharf in Mystic River. va 
One hearing on the petition of Leighton & Co., for leave to : 
extend their white in Gloucester Harbor. 
Two hearings on the petition of the Mayor of Cambridge, : 
in regard to the floats on the Boston pier of Cragie Bridge, 
kept by Cyrus Bruce. 
One hearing on the petition of the Old Colony Railroad ~ 
Company, in regard to a change in the location of its bridge 


across Taunton River, between the city of Fall River and the 


town of Somerset. - ' 
One hearing with the railroad commissioners, in regard to 


the proposed bodes across Taunton River, built by the Old a 


Colony Railroad Oia | 
Four hearings on the petition of Nathaniel Parsons and 
Wi Wheeler for leave to build wharves in Goose or 

Granite Cove, Gloucester. ; 

One hearing with the Mayors of Cambridge and Somerville, 
in regard to filling flats in Millet‘s River, near Boston & 
Lowell Railroad. 

Two hearings on the petition of Winslow Stewart and Co, 
and others, in ean to filling done by the Boston & Lowell 
Railroad cee in Mystic ieee ae 

Three hearings on the petition of Edmund Durgin, for leave. : 
to dredge and fill flats in South Bay. at 


One hearing on the petition of Henry L. Batcheller} forse 


leave to tend his wharf in Fort-Point Channel. ‘ 

One hearing on the petition of Roland S. Hart, in relation 4 
to illegal Alling done by the Boston Land Vonibanyy in s : 
Bayete: wi 
~ One hearing on the petition of Atkins N ickerson and Bre S ae 


of Provincetown, in regard to rights of shore and wharf own- _ 
ers in Provincetown Harbor. ae 
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pue hearing on the petition of Jenness & Bartlett, in rela- 
tion to obstructions in the draw-way in bridge across Merri- 
- mac River, between Haverhill and Bradford. 
Two hearings on the petition of David G. Allen, for leave 


to extend his wharf in Gloucester to the commissioners’ line. 


PLANS AND SURVEYS. 
Preparation of Plans for Annual Reports. 


Two plans, showing old and proposed new harbor lines in 
South Bay. 
One plan, showing areas of South Boston Flats to be 


_ exchanged between the Commonwealth and the Boston & 


Albany Railroad Company. 

* Survey of flats in front of city institutions, for the purpose 
of dumping material dredged from Upper Middle Bar. 

Survey in Charles River, for the purpose of wharf exten- 
sion by H. Cousen, near Brookline Bridge. 

Survey in Salem on account of wharf extension by Charles 
A. Ropes. 

One plan, showing the territory of the Boston & Lowell 
Railroad Company in Miller’s River. 

Survey on account of establishing a harbor line in Mystic 
River, south channel. 

_ Survey in New Bedford on account of wharf extension by 
the Philadelphia and Reading Coal and Iron Company. 

Survey in Gloucester, for the purpose of changing the har- 
bor lines. 

Survey in Salem for the purpose of determining Teepe 
ground fi f5¥ dredged material. 

Survey in Gharles River between West Boston and Cragie 
bridges, on account of the Cambridge Improvement Company, 
and two plans made of same. 

Survey to establish the harbor line on Commercial Point 
and Mill Creek. 

One plan to accompany report of engineer, for the purpose 
_of wharf extension in Mystic River. 

Survey and inspection of Hick’s Dridge over Westport 
River. 
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Survey in Gloucester, for the purpose of wharf extensions 


by Nathaniel Parsons and J. W. Wheeler. 


Survey of Junction Shoal, Boston Harbor, and plan fds 


of same. 


The above record indicates an encouraging interest and 
activity in enterprises of harbor and coast improvement, | 
Notwithstanding the depressed condition of business and 


money matters, the number of licenses applied for and 
granted by the Board, and the inquiries for information which 


have been made, compare favorably with that of former 


years. 
Fifty-six plans for various structures and improvements 


within the tide-waters of the Commonwealth, have been 


approved during the last year. 


JOSIAH QUINCY, 

F. W. LINCOLN, 

J. N. MARSHALL, 

W. T. GRAMMER, 

ALBERT MASON, 
Board of Harbor Commissioners. 
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IMPROVEMENT OF SOUTH BOSTON FLATS. 


Report oF ENGINEER IN CuHArGe, DecemBer 31, 1874. 


Work was begun under the contract’of Messrs. Clapp and Ballou . 
_ and the Rockport Granite Company, in October, 1873, by dredging 
in the location for the heavy sea-wall, the material being deposited 

_ for filling the flats of the Commonwealth, to be inclosed by the wall. 
This work progressed, with some slight interruption, up to Septem- 

- ber, 1874, when the whole area proposed to be filled had been filled 

_ as high as it was practicable to do, by dumping from scows at high 
water. ‘The contractors have been now, for several months, experi- 
menting upon some apparatus for raising the mud to a higher level, 

- but so far without success ; so that the dredging has ceased for some 
time, after having removed about 160,000 cubic yards. ‘The price to 
be paid, under the contract for this work, was thirty-nine cents per 
superficial foot for the ground filled to grade sixteen. ‘lhe average 

depth was found to be such as to make this price equivalent to 
about fifty-eight cents per cubic yard of material. 

But as the work hitherto done, by dumping from scows, is much 
less costly to the contractor, per cubic yard, than the portion to be 
done hereafter, where the material must be raised higher that the 
tide will float it, I have not felt justified in estimating the value of 
the work actually done aS over forty-five cents per yard, and my 

_ monthly reports for partial payments have accordingly been carried 
out at the latter rate. The whole amount of filling yet remaining 
to be done upon the section in progress, reserving a space for a 

dock, will be about 435,700 cubic yards. 

e Soon after the beginning of the dredging and filling; -viz., in 
_ November, 1873, work was begun upon the pile foundation for the 
light wall along Fort-Point Channel. This was prosecuted, as the 

~ weather permitted, during the winter, and the masonry was begun 

in the latter part of March, 1874, and continued till the completion 
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of the work, from the boundary of the Boston Wharf Couparey 8 asta 


for six hundred and forty-one feet, being nearly to the point fixed — 
upon for the beginning of the heavy wall. This structure is now, 


essentially finished, and will, in my opinion, compare saa eee 
with the best work of its class in the country. 

In April, 1874, work was begun in depositing rubble for the 
heavy wall, in the trench which had been dredged for the purpose, _ 
and progressed till the present time. We now have the base of ~ 
this structure nearly finished, from the end of the light wall to the 
point where the first dock is proposed; say 765 feet in length, con- 
taining some 12,000 cubic yards of material. Most of this has 
already been levelled up by divers, to receive the cut granite. 
Great care has been -taken to insure the compactness of this — 
material. It has received the repeated inspection of divers em- x 
ployed by the State, as well as the occasional personal inspection of: 
amore intelligent kind, through Mr. Joseph O. Osgood, in whose 
fidelity and thoroughness I have great confidence. 

During the month of September, 1864, the work of laying the cut dé, 
stone for the heavy wall was begun, and is still in progress, when — 
the weather allows. ? 

' Some delay was occasioned in beginning this work, arising from 
its novelty, and the difficulty in having the specifications well 
understood at the quarries, where the stone should be dressed to 
the proper shape and dimensions, for no opportunity is had for such — 
dressing after their arrival. The material is brought from Cape 
Ann by sloops, and laid in places as unloaded by divers, who adjust | 
each stone in its place, while lowered to them by steam-derricks on : 4 
the sloop’s deck. About 1,105 yards of this masonry have been — 
laid, mostly in the lower courses, all the work being still several - 
feet below low water. 

Now that the workmen have become familiar with the matter, — 
the progress may be expected to be more rapid, whenever the — 
weather allows; and though it may not be completed as soon as 
agreed, viz., August 1, 1875, it will perhaps be finished in season « 
to meet commercial demands for its use. ' The work of completing — 
the heavy wall up to the boundary between the flats of the Common- — 
wealth and those sold to the Boston and Albany Railroad Company, 
with the filling contemplated, reserving space for one dock, will — 
cost, at rates of present contract, about as shown in the estimate 
given below, reckoning from the beginning. 


a> 


a . 


of w hole cost of improvement of section of flats betweeen 
Coe and the flats of the Boston & an R. R. 


) sque $845,150 00 | 
Bs: wall, at $39, sgn hat jae hah 27,880" OD) seam 
n feet heavy wall, at $236, oo 199,840. 00. 5 anne ee 

feet heavy wall beyond dock, at $248, ..° \. © 84,720’ 00 Saaranae 
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idatpork to MAGE, 3 See Y's : » $155,000 00 Ry “ty 


eo of prone to be done, . ORBLE suse $445,095 00°): Artes 
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Respectfully submitted by ‘Sah ae eee 


Your obedient servant, ie: ‘ ee oe 
\ P Barrage 
EDWARD S.PHILBRICK. 
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Unitep States ENGINEERS’ OFFICE, 
Boston, Mass., January 11, 1875. 


Hon. Jostan Quincy, Chairman, Board of Harbor Commissioners, Boston, Mass. 


Sir,—I have the pleasure of furnishing, in compliance with the — 
request contained in your letter of the 31st ultimo, a copy of my — 
report to the Chief of Engineers, on the several works under my — 
charge, for the improvement of harbors and rivers in the State of 
Massachusetts, for the six months ending December 31, 1874. 


Very respectfully, 
Your obedient servant, 


GEO. THOM, 
Lieut.-Col. of Engineers, But. Brig.-Gen. U.S. A. 


I. Improvement or Boston Harpor, MAssACHUsSETTS. 


Tle several works projected and in progress for the improvement 
and preservation of this harbor, consist of the following, viz. :— 


1. The sea-wall for the protection and preservation of Point — 
Allerton ; . 
2. The sea-wall for the protection and preservation of Great Brew-- 
ster Island ; 
3. The sea-walls for the protection and preservation of ‘Lovell’s 
Island ; 
4, The sea-wall for the protection and preservation of Gallop’s 
Island ; 
5. The sea-wall for the protection and preservation of the North 
Head of Long Island ; 
6. The sea-wall for the protection and preservation of Deer Island ; 
. Straightening, widening and deepening the main ship-channel 
in the Narrows; 
(a.) At the west end of Great Brewster Bar ; 
(b.) At the south-east point of Lovell’s Island; and 
(c.) At the south-west point of .Lovell’s Island. pe 
8. Widening and deepening the channel through the Upner Middle 
Bar ; ae 
9, Removal of Nash’s Rock ; ; 
' 10. Completing the removal of Kelly’s Rock ; 


“I 
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ite Removal of a sunken ledge situated in ‘* The Narrows,” be- 
- —_—_—_ tween George’s Island and Great Brewster Spit ; 

e12. Removal of State and Palmyra rocks, on the southern spurs of 
.: the Lower Middle ; 

13. Surveys of sunken rocks. 


1. Sea-wall on Potnt Allerton.—Work was commenced upon this 
 sea-wall, in September, 1870, and was completed in May, 1874, 
having been built, for the most part, under four separate contracts 
with Mr. James M. Andrews, of Biddeford, Me., made respectively 
May 24, 1870, July 26, 1871, August 24, 1872, and May 8, 1873. 
~The last contract provided for completing this sea-wall at the same 
' prices as in previous contracts, viz. :— 


1. Granite wall (including granite facing and coping concrete 

‘foundation and back-filling), at $77.90 per linear foot. 
r 2. Concrete for additional foundation, if required, in excess of 
that called for by the drawings and specifications, at $11 per cubic 
yard ; 

_ 8. Excavation for foundation, at $1 per cubic yard ; 
4, Back-filling of each, at fifty cents per cubic yard ; 
9. Paving. (including paving-stones and cobble-stones, shingle 
and gravel for bedding), at $6.40 per superficial yard. 


E The total quantity of work done under this contract in comple- 
_ tion of the sea-wall, was as follows, viz. :— 


277.2 linear feet of granite wall ; 
_1,18924 cubic yards of excavation for the foundation ; 
5,3994 cubic yards of earth back-filling ; 
1,905 superficial yards of granite paving. 
In addition to the above contract work, there have been built 
_ since July 1, 1873, for the protection of the concrete foundation of 
_ this sea-wall, where most exposed to injury by storms and currents, 
1,005 linear feet of granite apron, and eight jetties, in which have 
been placed 1,598.94 tons of granite grout. This apron has an 
average width of about ten feet, is from two to three feet in height, 
and extends all along the fourth, fifth, sixth, seventh and eighth 
faces, counting from the east, and for about fifty feet along the first 
- faee, and along the western wing-wall, in order to protect its junc- 
tion with the shore crest. , The several jetties have a length of 
twenty-five to thirty feet, a width of about six to eight feet, and a 
height of two to three fect, and are placed five at the fourth, fifth, 
_ sixth, seventh and eighth angles, two from the middle of the first 
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and seventh faces, and one at the easterly wing-wall. ‘The total _ 
length of this sea-wall, as completed, is 1,2023 feet. . 


2. Sea-wall on Great Brewster Island.—This wall, 2,800 feet in — 
length, was built for the protection of the north and south heads of — 
the island, and fully answers the purpose intended. It was com- — 
menced in 1849, and was continued through the year 1850, when — 
work upon it was suspended. Since then it has been continued — 
from time to time as appropriations have been made for it. It is 
now in good condition, not requiring any repairs. ! 

8. Sea-walls on Lovell’s Island.—There are two sea-walls on this 
island, one of which was built thirty years ago, for the protection 
of its north head, and the other in 1867 and 1868, for the protection ~ 
of the south-east bluff for a length of about 800 feet. These sea- 
walls have been recently repaired and are now in good condition. 


4. Sea-wall on Gallop’s Island.—This sea-wall is 1,745 feet in 
length. Work upon it was commenced in the year 1868, and was © 
completed in September, 1871. The violent storms and currents to 
which tbis wall is exposed, have laid bare its concrete foundation to — 
such a degree as to have rendered necessary, for its protection and 
preservation, a stone apron throughout nearly its whole length, with 
jetties projecting outwards from its faces. This work was com- 
menced in August, 1873, and completed in April, 1874. The apron — 
extends along the base of this wall for a length of 1,655 feet, being — 
on the most exposed faces of the wall, ten feet in width. Hight 
jetties have been built at and near the angles of the wall, of which ~ 
five are of split granite, bedded in part in concrete, laid in trenches, 
and surrounded with a concrete apron, each being eighteen feet in 
length and five feet in width. The quantity of stone used in this: 
work was about 1,450 tons. 

5. Sea-waill on the North Head of Long Island.—Work was com- 
menced upon this sea-wall in August, 1870, and has been continued — 
for the most part under contracts with Mr. James Andrews, of Bid- 
deford, Me., made respectively May 24, 1870, July 26, 1871, : 
August 23, 1872, and May 8, 1873; the last of which provided for . 
completing this sea-wall at the same prices as in previous contracts, — g 
Viz. :— ree 


1. Granite wall (including granite taeihe and coping, concrete. 4 
foundation and backing), at $58.19 per linear foot; ; 
2. Concrete for additional foundation, if required, in excess of . i 
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ES called for by the drawings and Bure ean yS at $10.25 Bey 
x - cubic ‘yard ; 

8. Excavation for the foundation, at $1 per cubic yard ; 

4. Back-filling, at fifty cents per cubic yard ; 

ts. 5. Paving (including paving-stones and cobble-stones, shingle 
and gravel for bedding), at $5 per superficial yard. 


of 


The contractor commenced work under his last contract, in May, 
1873, and continued it until its completion, in July, 1874. The 
work done under the contract of May 8, 1873, was as follows, viz. : 


_ 54155485 linear feet of granite wall; 

| 1,855;5% cubic yards of excavation for the foundation ; 
-5,617,5, cubic yards of earth back-filling ; 

3,391 %% superficial yards of granite paving. 

The length of this sea-wall is 2,080 feet. 


.. Tn addition to the above contract work, there have been built since 

about the first of April, 1874, for the protection of the concrete 
foundation of this sea-wall where most exposed to injury by storms 
| and currents, about 975 linear feet of stone apron, and ten jetties. 
This work was completed early in August, 1874. 

- 6. Sea-walls on Deer Island.—The three sea-walls on this island 
were built about thirty-five years ago, for the protection and preser- 
vation of the north, middle and south heads, and were respectively 
/1,740, 840, and 420 feet in length. The injury which these walls 
‘had sustained from the violence of the storms was such as to neces- 
sitate. the rebuilding of them to a great extent. This was com- 
‘menced in 1865, and completed in 1869. Repairs have recently 
been made where necessary, so that the walls are now in good con- 
dition. 


- 7. Straightening, Widening and Deepening the main Ship-channel 
at ** The Narrows.”—This work consists in the removal of portions 
‘of Brewster Spit and Lovell’s Island, so as to obtain a depth of 
twenty-three feet at mean low water, for a width of 600 feet, 
‘with proper slopes up the eighteen-feet curve. Work was com- 
-menced on Lovell’s Island in 1867, and continued during that and 
the, two following years, until suspended for want of funds. The 
officer then in charge of this work reported that by these operations 
the whole south-west point of this island was cut off for a width of 
260 feet from the top of the bank in a regular slope to a depth of 
twenty-three feet at mean low water; and that the channel at that 
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point had been widened at the depth of the cightoened curye 
from its former width of 365 feet to 625 feet. 

With a view to ascertaining the condition of the channel in * The 
Narrows” and its vicinity, and what changes, if any, had taken © 


place therein since the completion of the improvements there, in- ~ | 
cluding the enlargement of the channel at Lovell’s Island, a re- 


survey of that locality was made, under my direction, in July and 
August, 1872. This survey showed that the channel at the south-  — 
west point of Lovell’s Island had not changed to any considerable 
extent since the dredging operations were closed in 1869; that the 
eighteen-feet curve was very nearly the same as it was then; and — 
that the shore above low-water line had acquired a more natural 
slope of eight feet horizontal to one foot rise by the receding inland 
of the high-water line; also, that the flats off the south-east point of 
Lovell’s Island had advanced so much toward the main channel ag 
to materially impede and endanger navigation. It also showed that 
the extreme westerly end of Brewster Spit had continued to extend 
in a westerly or south-westerly direction, the point on low-water ~ 
line being 120 feet further out than in 1860, and the present eighteen- ~ 
feet curve 168 feet from that of 1860. | 

The estimated cost of the improvement of ‘‘ The Narrows,” by the 
excavation from Lovell’s Island to a depth of twenty-three feet at 
mean: low water for a width of 600 feet, with proper slopes 


inward, and by excavating Brewster’s Spit, as contemplated, is as — 


follows, viz. :— 


~ 


1. Brewster’s Spit, 60,000 cubic yards, dredging on westerly 


extremity of the Spit, at forty cents, . : y : . $24,000 00 
2. Lovell’s Island, 40,000 cubic yards dredging on south-east ase 
point, at forty cents, . : ; : . 16,000 00. 
3. Lovell’s Island, 40,000 cubic yards fede on south-west 
point, at forty cents, . ; p , : ; : . 16,000 00 
Total, : : ; ite : : . $56,000 00 


The improvements projected at the west end of Great Brewster t 


Bar, and at the south-east point of Lovell’s Island, have been taken’ 3 


. in hand, under the appropriation for this harbor, made by Act of June _ 


23, 1874, for which the following contracts have been made, after . 


advertising for proposals, viz. :— 


1. With the New-England Dredging Company, of Boston, for the. 


required dredging at the west end of Great Brewster Bar, at thirty- 


nine cents per cubic yard,—to be completed June 15, 1875; and = Net 
2. With Messrs. Boynton Brothers, of Boston, for the dredging re 


Pt ~ 


~ 
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| required on the south-east point of Lovell’s Island, at thirty-eight 


cents per cubic yard,—to be completed June 30, 1875. 
‘The New-England Dredging Company has made very unsatisfac- 


' tory progress under its contract, having suspended work for the 


season in the latter part of October, after having done but 4,852 
cubic yards of dredging; whilst Messrs. Boy nton Brothers have 


accomplished 11,905 cubic yards of dredging, from their continuing 


work until the middle of December. 


8. Widening and Deepening the Channel through the ‘ Upper 
Middle Bar.”—The improvement projected for this bar consists in 
opening through it a channel to a width of 600 feet, and a 
depth of twenty-three feet at mean low water, the average length of 


_ the “cuts” being 2,200 feet, with an excavation of one to seven 


feet. 
The work done up to the Ist of January, 1874, amounted to the 


excavation of 46,425 cubic yards, by which an entire “cut” was 


completed to a width of forty feet, and a length of 8,000 feet; and 
a second ‘* cut” completed for a length of 1,040 feet, and to a depth 


_ of twenty-three feet at mean low water,-including the removal of a 
_ very large bowlder (discovered in the channel in 1872), having but 


163 feet of water on it at mean low water. 
On the 27th of January, 1874, proposals were invited for 75,- 


_ 00C cubic yards, more or less, of dredging and rock excava- 
tion in continuation of this improvement, and a contract was 


made for the work on the 5th of March, 1874, with the Atlantic 


- Dredging Company, of Brooklyn, N.Y., which was the lowest of 
four bidders, at sixty-four cents per cubic yard for excavation of 
_ ledge, and bowlders exceeding six tons in weight. Operations were 


commenced under this contract early in April, 1874, and have since 


- been continued, 32,951 cubic yards of dredging having been done 


3 _ up to the 1st of January, 1875, leaving about 42,000 cubic yards still 
____to be done in completion of this contract. 

Eo Under the appropriation made by Act of June 23, 1874, for con- 
Bt  tinuing the improvement of this harbor, a contract was made Sep- 
we tember 1, 1874, with the Harbor Improvement Company, of Boston, 
for 42,000 to 55,000 cubic yards of additional dredging on this bar, 
___ at eighty-five cents per cubic yard, to be completed on or before the 
15th of August, 1875. Work was commenced under this contract 
ey: on the 3d of October, and continued until the middle of December, 


+ 
ye St 


when it was suspended for the winter, 7,011 cubic yards of dredging 


having been done under this contract. 
By the dredging thus far done on this bar, the projected channel 
has been opened to a width of about 175 feet, for a ig iu of not 
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‘a 


- less than twenty-three feet at mean low water, with a probability of 
‘its completion at an early date, for its projected, width of 600 feet. — 


‘ 


9. Removal of Nash’s Rock.—Nash’s Rock (so called) is a shoal S08 


lying in the outer entrance to Boston Harbor, about one-third of the 


way over from Brewster’s Spit to Point Allerton. ‘This shoal was _ 


surveyed under my instructions in September and October, 1873, and 


a special report thereon, accompanied by drawings, was submitted i 


to the Department on the 24th of March, 1874. From information 


acquired by this survey, it is seen that the only portion of this _ 


shoal which it would be advisable and practicable to improve, is 
that having less than twenty-one feet of water over it at mean 
low water, which portion has an area of 6374 superficial yards, 
and would require, in order to obtain a depth of twenty-one 
feet, the excavation and removal of about two hundred cubic 
yards of bowlders, shingle, etc., at an estimated cost of $5,000 ; 


whereas, to remove the whole shoal to a depth of twenty-three feet 
below the plane of mean low water, would require the additional — 


excavation of over 16,000 cubic yards of similar material over an — 
area of 9-4, acres, the cost of which would be greatly disproportionate — 


to the benefit that would result therefrom. 


10. Completing the removal of Kelly’s Rock.—This rock lies in 


the main channel, distant about 700 yards, in a direetion south-east 


by south from the Bug Light (at ‘* The Narrows”), and in the line ~ 


of entrance-buoy No. 1 and Bug Light. In the autumn of 1869, 
operations were continued, up to the end of December, 1870. 


These operations were resumed in June, 1873, and were continued 
until the 25th of July following, during which time 118 tons of © 


rock were removed. An accurate survey, since made, shows that 
there is still an area of about 320 superficial yards of this ledge 


which has less than the projected depth, on the shoalest parts of 
which there are but 21.2 feet of water at mean low water. In order 
to obtain the full depth of 23 feet at mean low water, the additional — d 
removal of not less than 80 cubic yards will be required, the esti- _ 


mated cost of which is $5,000. 


It is contemplated to have this work completed under the appro- 3 Me 


priation made for this harbor by Act of June 28, 1874. 


Proposals have been ‘twice invited for it, but none have been ‘a 


received which are deemed satisfactory. 


\ 


Che. encial of Sunken Ledge, situated in “The Narrows,” 4 
between George’s Island and Great Brewster's Spit.—This ledge was __ 
discovered in’ September, 1872, in a re-survey of ‘*The Narrows,” — 


t aitiatly of the Btiepean steamers, and was’ diethit 317 yards in a 
direction west by south from Bug Light. It had but 18,9; feet of 
water upon it at mean low water, and was therefore a dangerous 
obstacle to. navigation. Under the appropriation of June 23, 1874, 
a contract was made August 81, 1874, with Mr. William H. Lloyd, 
F _ of Boston, for the removal of this ledge, to a depth of 23 feet at 
b ‘mean low water, (altogether 161 cubic yards), for the sum of $400, 


A 


bi which he completed early in September last. 
4 ; 12. Removal of State and Palmyra Rocks. A survey was made of 
~ these rocks, under my direction, and in accordance with my project 
_ submitted to the department under date of April 2, 1872, of which 
‘a special report and drawings were transmitted to the TEUATenERe on 
% the 25th of May, 1874. By this survey it was ascertained that 
State Rock and Palmyra Rock, of the position and character of 
_ which but little previously had been known, are situated very near 
: each other, and most probably are outcroppings of the same ledge, 
forming spurs on the southern side of the Lower Middle Bar. 

To effect the improvement proposed, required, altogether, the 
: removal of about 62 cubic yards of rock, for effecting which, a con- 
_ tract was made August 31; 1874, with Mr. William H. Lloyd, of 
- Boston, who was the lowest of two bidders, at $1,500—the job to be 
completed on or before the 30th of June, 1875. This work has 
be already been for the most part completed, with the probability of 
_ its entire completion within the time called for by the contract. 


x 


rs 


18. Survey of sunken rocks. ‘The discovery in Sept:mber, 1872, 
of an unknown rock in the main’ship channel at ‘* The Narrows,” 
4 in the viciuity of Lower Corwin and Kelly’s Rocks, created a doubt 
a as to the existence of other unknown ocks in that vicinity. In 
_ July, 1873, a careful examination of this channel, was made by 
Ro ‘dragging for several days between Corwin’s Rock and the north-west 
o 

‘ _ point: of George’s Island, and by taking a large number of range 
- and random soundings east of Kelly’s Rock, but without discovering 
‘ any new rocks having less than 23 feet of water over them,. at. mean 
low water. 
be _ A similar examination has also been made over the shoals east of 
¥ Great and Little Faun, in Broad Sound, in order to. ascertain the 
ie locality of certain dangerous rocks, the existence of which has been 
; re peers but after a careful and extended search over an area of 
— 1,000 by 500 feet, which was found to be covered with numerous 
- bowlders of various sizes, no rocks were found having less than 13 
- feet of water over them at mean low water. 
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Hurbor, viz. 


Mass., . . .  $25,000:00 
By Act of March 3, 1871, ish hp Re of Merrie Riven toe tam 
above Haverhill, Mass., . 4 : . ee 00 
By Act of June 10, 1872, for trem erabrt of Mardinan River tie 
above Haverhill, Mass., . ; : 4 25 000 00 
By Act of March 3, 1873, for impr poement of Merrimas Rivas et 
Maas Massy". 5 ei eee . 25,000 00 e, 
By Act of June 23, 1874, eo pro Genel of Martian Rives ae 
Mass) be ae ea cr 
Total cai, Co beh Be bie wl” Wa 


a 
ie. 
a 

a 


_ The navigation of the north channel is almost always antueiee Le 
and is especially so at low water. To remove all the rock that 
would be necessary, should the improvement of the navigation of 
this place be undertaken, would cost much more than would be 
warranted by the benefit thereby gained. 

The following is a recapitulation of the estimated cost of the | . 
several works projected for the further improve of Boston a 


1, Additional work to be done for straightening, widening 
and deepening, the main ship channel at “ The Nar- 
rows,” including outstanding obligations-on existing y 
contracts, say . + 4 7§46000 00": 

perme lene SRaniel thr ou au the 4; Upper Middle, 7. nS 
a. 42,000 cubic yards dredging, at 64 cents, 

as per contract of March 5, 1874, including 

percentage retained on work already done, $32,368 00 — eh 
b, 45,000 cubicyards dredging, at 85 cents, as per 

contract of September 1, 1874, including 

percentage retained on work already done, 40,900 00 
e. 105,000 cubie yards dredging, not yet pro- 

vided for, at 85 cents, : ; ; . 89,250 00 

— 162,518 00 

3. Removal of ** Nash’s Shoal,” : ‘ ; : : ‘ 5,000 00. 

. Completing removal of Kelly’s Rock, 5 : , 5,000 00 — 

5. Removal of State and Palmyra Rocks, as contend for, 1,500 00 

Adding for contingencies, say . ; . . ; . 17,276 06 


ts 


A 
=a 
q 


palpi Ghee Oe oS pea 
Amount available January 1, 1875, . : ‘ . 117,294 06 - a 


Additional amount required for completing all projected 
improvements, ; ; ; : i : ~« $120,000 Os 


IJ.— ImperovEMENT OF MERRIMAC RIVER, INCLUDING THE HARBOR ~ 
or Newsuryport, MassacHuserts. ge 
. The following appropriations have been made for the improve- * ee 


ment of Merrimac River, Mass., viz.: 
By Act of July 11, 1870, for improvement of Merrimac River, 


‘ 


A ' Up to the first of July, 1874, the work was done as follows, viz.: 


1. The main (south) Gangway Rock, in Newburyport ‘Harbor, 


broken up and removed in 1870, to a depth of 94 feet at mean low 


water, and a commencement made on North Gangway Rock. 

2. The wreck of the schooner Globe removed in 1870. | 

3. 2,731 cubic yards of clay, bowlders, etc., excavated and 
removed from the channel of the Lower Falls, above Haverhill, by 
which the work on these falls was about half completed. 

4. The following contracts had also been made under the appro- 
priations of June 10, 1872, and March 3, 1873, with Mr. Augustus 


R. Wright, of Geneva, N. Y., the lowest bidder, for improving the 


channel in the Lower Falls, Hazeltine Rapids, and the Upper 


& Falls, viz. : 


a. By contract, dated September 9, 1872, for 4,400 cubic yards, 


more or less, of excavation in the Lower Falls and Hazeltine Rapids, 


at $4.95 per cubic yard, under which contract 156 cubie yards of 
dredging was done in 1873; and, 

b. By contract, dated May 30, 1873, for 5,000 cubic yards, more 
or less, of excavation in the Upper Falls, at $4.50 per cubic yard ; 
under which contract 3,755 cubic yards of dredging was done in the 


autumn of 1873. Operations. were resumed by Mr. Wright, at the ° 


Lower Falls, on the 29th of June, 1874, under his contract of 


_ September 9, 1872, and were there continued by him until the 21st 
_ of July following, resulting in 1,950.7 cubic yards of dredging, after 


which he resumed work at the Upper Falls, under his contract of 


May 30, 1873, which he continued, without interruption, until its 


completion, in September, 1874, resulting in 8,146.2 cubic yards of 
dredging,—making altogether’ 6,901.28 cubic yards done at the 


Upper Falls. In the latter part, of September, after having com- 


pleted the work at the Upper Falls to the extent proposed, Mr. 
Wright resumed work at the Lower Falls and at Hazeltine Rapids, 
which continued until the middle of December, resulting in the 
completion of all the projected dredging, viz.: 1,619.5 cubic yards ; 
and of 50 cubic yards of ledge excavation, under his contract of 
September 9, 1872. To complete this work to the full extent con- 
templated, there remains only the removal of some of the highest 
points of the ledge at the Lower Falls, for which the funds now 
available are sufficient. 

With this improvement, the channel at Hazeltine Rapids, and at 
the Lower and Upper Falls, will be navigable for a depth of four feet,. 


in all stages of the river, except in an unusually low stage, which 
results from shutting off the water, at the Lawrence mills, on Sundays 


and at night, combined with the low water of spring tides, an event 


which would seldom interfere with its navigation. The additional 
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improvements, and the estimated cost of same, siecle for fas : 
river, at jae port, and thence up to Haverhill, Mass., are as wg 


follows, viz. | | ae 


\ 


= 4. Newbure yport Harbor at the Mouth of Merrimac River. 


ie ERA é a. Complete removal of North Gangway Rock, 700 cubic . 

ara yards, at $40,  . uo ~e  BTRO00' OG em 
pale eet “b. Removing “ The Boilers,” near the olty: whalyen . 6,000 00 
a Adding for contingencies, say . : ~ é ; 2,000 00 ; 


Total, | s. : eer as ole 


2.— River between Newburyport and Haverhill, Massachusetts. ae 


a. Removal of Gangway Rock, 14 cubic yards at $20, . © $280 00 
i b. Removal of two rocks, above Deer Island Bridge, 
108 cubic yards, at $20, . ‘ : : i : 2,160 00 
s c. Removal of rocks at R ae Bridge, : ; : 1,000 00 
d. Removal of Little Currier Rock, 2 cubie yar ae , , 25 00 
e. Dredging at Currier Shoal, 6,500 cubie yards at 75 cts., 4,875 00 © 
f. Dike at Silby’s Head, 350 feet, at $25, . ; ; f 8,750 00 
7 Adding for contingencies, say . j ; é : 1,910 00 
eta eats : , . $19,000 00 
Total amount required for cori eein all the: projected 
bo improvements, as above, being the amount which 


+ Congress has been asked to appropriate therefor,is . $41 000 00 , a 


III.—ImMpROVEMENT OF GLOUCESTER Harpor, MASSACHUSETTS. 


By an Act of Congress, approved June 10, 1872, the sum of | 
| $10,000 was appropriated for the removal of sunken rocks in this 
‘ae harbor; and with it they have all been removed to the extent con- 

templated, being as follows, viz. pear 

1. Clam Rock, removed from a paanth of 1 foot to that ‘of 94 feet 
Pe ae. below the plane of mean low water, the level of the surrounding ~ 
& 3 ~~ bottom. rg 
| 2. Pinnacle Rocks, vetaoved from 84 feet above, down to the . 

level of the surrounding bottom, which has a depth of 164 feet. = 
| below the plane of mean low water. & oi 
-—. . 8. Rocks off J. Friend’s wharf, removed down to the ieee of the P. 
- surrounding bottom. 33 


4. Rock off Pew’s wharf was entirely removed to a depth of 5 s 


5 _ feet below mean low water ; and et ~ 
¢ _. , 5. The largest bowlders were removed from the rocky shoal known ma 
*- as “ Babson’s Ledge.” ee 
; cs | The unexpended balance of the appropriation is $686.84. 


t en of this harbor, viz. : Sher ee pie ; 
1. Excavating a channel 1,730 feet long, 300 feet wide, toa = Meets. 
oe depth of 8 feet at mean low water (giving 17.3 feet at (a ras 

Mie! AD) mean high water), from the entrance to South River | 
abe i outward to deep water, including contingencies, . . $25, 000 00 


2 ens a ete and a br eakwater for the preser- 


Be ehicies, ee Ne 93,000 00 2 


oe is 


3 i 
_ Congress, viz. : 


2 ' ee of March 8, 1873, SUT epee ofeh vas IBS 
By. Act of June 23, 1874, SARE REA VE 


ie _ For this work, the following appropriations have been made by fas 


ris, 


> a oun 
“4 7 twat Total, . . . e ° . e 


MS Riiader the appropriation of 1873, a contract was made with. Mr. © rae: 
_ Augustus R. Wright, of Geneva, N.Y., for 31,496 cubie yards of © 
< Be arsdeine at 44 cents per cubic yard, which he completed in | 
Bet March, 1874; whereby the channel at the entrance to South River a 
33 was: opened to a depth of 8 feet at mean low water, outward to. 
' om _ deep peace for an average sae of 160 feet. 


ra nah 

; * oye to wit: CB 
iy ft. ‘Stiff clay intermixed with bowlders, at 35 cents per cubic: a ka 
day yard ; and, - é 
F ase _ 2 Soft mud, at 20 cents per cubic yard, —both as ncdaieea 
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of this harbor, viz. : 


“3s 


V. Iwerovement or Duxpury Harsor, MAssACHUSETTS. © ~ 
The following appropriations have been made for the improvement 


By Act of Congress, approved June 10, 1872, ‘ ‘ . $10,000 00- 
By Act of Congress, approved March 3, 1873, : x - 10,000 00 


pat ee ee es 


Total, . : ; : ; ; : : » $20,000 00 


This work consisted in the improvement of the South Channel, 


which extends from the ‘“‘Cow Yard,” so called, up in a north- 


westerly direction between Captain’s Hill and Kingston Flats. This 
channel, where navigable, is about three miles long; and for a 
distance of two and a half miles, it had a width of not less than 200 
feet, with about 114 feet of water at mean low water (or about 
21 feet at mean high water); whilst for the remaining distance 
it was narrow and crooked, having a width of not more than 
80 feet, for a depth of 8 feet of water at mean low water. 


The appropriations made as above, have been applied to. 


straightening and widening the upper portion of this channel, so as 


to have a width of about 200 feet for a depth of 8 feet at mean 


low water. This work was completed in May, 1874, under the two 
contracts heretofore reported. 

VI. Improvement or PiymoutH Harpor, MAssacHuserts. 

The existence of this harbor depends upon the protection and 
preservation of Long Beach, which is a narrow strip of land, extend-. 
ing from the main land to the south-east of Plymouth out for about 
22 miles in a north-westerly direction, terminating in a stone 
beacon. This beach is distant about one mile from the wharves 
of Plymouth, and affords to the harbor inside of it the only 
shelter it has from easterly storms. In late years, this beach has. 
been washed away in some places and much weakened in others, to 
an extent seriously threatening the ruin of the harbor. For the 


protection and preservation of this beach various works have from ~ 


time to time been built, until they have finally been attended with — 
success. During the last five years, the aggregate sum of $30,500 


‘i 
’ 


has been appropriated for this harbor by Congress, including the 


sum of $5,000 appropriated by Act of June 28, 1874. 
These appropriations have been applied to the construction of 


bulkheads, jetties and groins, and the planting of beach-grass, where — 
most necessary, for. protecting and strengthening this beach. These 


bulkheads and jetties are built either of stone or of frame-work filled 


_with brush, and ballasted with stone ; and the groins, of small stone. _ 
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Ze Ratiarinized’ with brush, and sometimes of brush alone. The bulk-— 
a ms heads and jetties have accumulated a large quantity of sand, on 
¥ L. which beach-grass has been planted throughout mostly its whole iy 
) extent, thereby forming a high and serviceable backbone. But for - 
# the purpose of increasing its strength and permanency at its outer Wee: 
x end, parallel groins have been run out perpendicularly to this bulk- | 
B, head, on the seaward side, varying in length from’ 75 to 265 feet, 
ie whilst others have been placed inside of it, in a way to operate to . 
the best advantage for the purpose in view. 

- On referring to my last annual report, it will be seen that during 
_ the fiscal year ending June 30, 1874, the following work had been 
~ done on this beach, viz. :— 

: _ Twenty-three groins of brush and stone, having a total length of 
4 about 3,000 feet, and ten groins of brush alone, having a total 
ae length of 534 feet, were constructed on the outer extremity of Long 
Beach. The brush and stone groins were made by placing brush 
flat on the surface of the beach, and piling upon it beach bowlders to 
_ aheight of about eighteen inches. ‘These groins are about five feet — a 
a wide. The brush groins were made by digging a trench two feet by ret si 
a two feet, and placing brush in it upright and as close as practicable, | 

i) the brush held by sand being thrown into the trench and well 
_ rammed down, and sometimes further protected by small bowlders Br 
- placed in a row along the sides of the groin. The brush rises about a 
two or three feet above the surface of the beach. These groins are Ries 
_ located as follows: Eleven brush and stone groins and three brush — Lee 
groins on the outside of the breakwater, perpendicular to it, and in | 
. the first 800 feet from the beacon; ten brush and stone groins and 
six brush eroins on the outside of the plank bulkhead, perpendicular 
' to it, and along a distance of 300 feet, commencing at a point about 
1,800 feet from the beacon ; one brush and stone groin at the beacon, 
-6n the inside of the bulkhead, and perpendicular to it; one on the 
a) inside of, and nearly parallel to, the plank bulkhead, about 500 feet 
. long, commencing about 400 feet from the beacon; and one brush 
groin fills an interval on the plank bulkhead, about 1,700 feet from 
the beacon. In constructing these groins, 1,583 tons of small 
_bowlders were used. 

, Work was continued upon these groins under the appropriation ; 
_ of June.23, 1874, from the first of August until the latter part of a 


x 


7a 
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November, 1874, when it was suspended for the winter. During * 
the latter period, the following additional work has been done, viz. :— Ke 
anh - Two thousand eight hundred and forty linear feet of stone and as 


brush groins; 320 linear feet of brush groins built outside of the 
F _ breakwater, and about 250 feet of stone and brush groins built may) 
inside of it; also a framework bulkhead filled with brush and stone, i 


Ba a DO: 


ad Axe, , 

Re: fae mee 
ery ‘ eleven facts in length, ‘built about half way up the beach, in order to 
~~ strengthen it where broken through by the storm of November, © a7 
Pins: 1873. In these groins and bulkheads, 1 ,617 tons of small bowlders — i 
Bf oe have been used. fae Re 
oe. ba Of the appropriation made for this work, by the Act of ae 
Dey eis June 23, 1874, there remains an available balance, ot ; 5 
ets sae January 1, 1875, of . ‘ Shy ‘ : é J E1446 24s 
i ORNS Be 
Bars _ For the further improvement and preservation of this harbor, the 
-* . » following sums will be required, viz :— » 
*; pes. 1. For completion of the work projected for the preservation . j a 
‘ by Wiss of Long Beach, and for such repairs, planting of beach- ee. 
4s yt grass, etc., aS may be necessary, . ¢ $2,000 00 


2. Should it be decided to improve the herb by. dbedgings 
as described in my special report to the Department, 
Rah yo t: dated February 14, 1874, it is therein estimated that 
pee | the cost thereof will be . ; ‘ ; a tas 28,000 00 


ee 


Total, . Woe aay cathy oe ee ( 


ve it . VII. Improvement Or WELLFLEET Harpor, MASSACHUSETTS. __ 
All the sunken rocks have been removed from this harbor at its 

dy entrance and above, to the extent contemplated and deemed neces- 

sary, including Channel Rock, Mayor’s Rock, Bay Rock, Lobster 


and Lumpfish rocks. 


~- > VIII. ImeroveMENT oF Provincetown Harpor, MASSACHUSETTS.  —~ 


Under the several appropriations’ heretofore made for the preser- _ 
‘vation and improvement of this harbor, the following work had been — 
3 done on the Ist of July, 1874, viz. . 
Be 1. Bulkheads and jetties of various sua desériphilia had been built 
>. ». from time to time along Beach Point for its preservation and Pree pS: 
tection, both by the United States government and by the local as 
ne ‘ authorities. pa 
ae 2. A dike was built in 1868 and 1869 by the State of Massa- 
Ae s chusetts across the outlet of East Harbor Creek. 
ay em 3. A dike was built in 1868 and 1869 by the United States gore.” 
ernment across East Harbor Creek, at the Wading Place, near High — 
ss Head, about two miles above the outlet of the creek. ' My oy 
nye (eaten Wooden bulkheads and jetties had been built at different times. y 4 


+. for the protection and preservation of the beach on Long Point. — Ae > 


as es 5, A stone bulkhead had been commenced for the protection and ~ 


‘ 


* tea 3 preservation of the outer end of Long Point, the lighthouse aah the » com 
_-—-- Three-Gun Battery. ‘ae ie 


DUSENo. 61. 
ar tial dike (272 feet, in Tene: was built” in 1871-72 

t hea head of Lancey’s Harbor, near Abel Hill. 
ch-grass planted on Beach Point, Long Point, Abel Hill, 
“ail and Oblique Section, and at the last two Satie brush 


$6,103 48 
4,817 03 


OO 


$1,286 45 


re itoet necessary. 
rl he’ bulkhead and jetties at Cove Beate were commenced in 
pte mber and completed early in December, 1874. They are built 
a framework filled with brush and ballasted with stone. The 
bulkhead is 607 feet in length; and the jetties, six in number, have 
u n aggregate length of 126 feet. 
Bi Since the completion of this work, its efficiency has been most 
5 ecessfully tested by a violent storm, which rushed over the beach | 
i nd filled the space in front of the work to a depth of two to three 
" with sand, adding greatly to its strength. 
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EXTRACTS FROM ANNUAL REPORT 


STATE OF MASSACHUSETTS IN CHARGE OF G. ie WARREN, , 
Mayor OF ENGINEERS, BREVET MAJOR-GENERAL U.8. A. ~ > 1 


Hyannis BREAKWATER. Ne 


During the past fiscal year, the appropriation of $10,000 made by 
the Act of Congress, approved March 83,1873, has been expended in — 
the rebuilding and repairing of about 220 feet of the west end of s 
the breakwater. 

This work has been conducted with especial reference to making the 

wall above low water as solid as possible, so that it may best resist © 
the force of the waves, and to bringing the slopes under ABSA < . 
to the angle required to insure —permanence,. which we think is 3 
attained here by making the seaward slope 1 upon 2 and the other — e 
1 upon 1. 

The west end, for the length of 220 feet, is now in a proper condi- 
tion, but, as stated in my last report on this improvement, the — 
remaining length of the breakwater is in an unsafe condition below 
low water. Many gaps exist in the seaward slope, which, together. 
with its steepness, demand early repairs to prevent a breach in the 
parapet. Bee 

The estimates given below are for this purpose :— 


4 


( 


4,000 tons of riprap granite, at $3.50 per ton, : : : $14,000 00 
Superintendence, etc., 10 per cent., ‘ : ; Hae Sy 1,400 00— 


ee 
eR 


$15,400 00 


I deemed it advisable to make a survey of the harbor, sheltered Ste 
by the breakwater, for the purpose of ascertaining the need and 
probable cost of enlarging the anchorage-ground by dredging, and 
herewith transmit a map of the same, and also the report of Mr. P. 
M. Blake, assistant engineer, who had charge of the work, ~— Ne 

I find that a greater depth exists than shown on the Coast Survey ~ 
chart of Hyannis Harbor for 1850, while the area available for ves- . 
‘sels drawing more than nine feet is sufficiently large at present for . 
the use of the coasting-trade. Wag : 

All that is now needed to make this work permanently safe i is a 
sufficient amount of riprap, properly placed, and the appropriation. of 


\ 
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aie year will be used, so far: as it will go, Matiard 


: lishment of this object. I estimate that $10,000 more 
a to complete these necessary repairs, and urge that 


om i its presen position to the east end of the breakwater, is again 
sommended 
oh. 

We ; WareHam Harpor. 

At Se close of my last annual report, August 30, 1873, the 


ine operations under the appropriation of $10,000, approved 
1 10, 1872, had just been finished; those under the appropria- 
101 of $10,000, approved March 3, 1873, were begun September 1. 
‘ything i in regard to proposals, etc., for doing this work was 
7 n in my last annual report. 


a any improvement was made AGT: a Gepines of 74 feet at 


J rl 200 feet t wide, through a tue connecting the éast shore 


vines ey of Quahaug Bar, of which it may be said to 


t he e upper bar until the funds were devahsiae Novatniee 25, 18738. 
ch hannel about 120 feet wide was made around the upper bar, and 
tl depth of 9 feet extended up to the town, leaving a channel 
Ye where of less width than 60 feet. 

large | rock, weighing 28 tons, was also removed from the chan- 


‘Sade 


Aaa ii 
Pe The amount of material removed during the working season of 


1873 y under both appropriations, which includes all that has so far 
oe besides the new survey and map, is as follows :— 


near Quahaug Bar, BE ets ‘ ‘ 21,862 cubic yards. 
7 near Saag bar and up to the wharves, 4 24,901 # 2 


eae ; : ; : : 46,763 cubie yards. 


The further improvement of this ph: will require Wee: Ba 45 


- Quahaug Bar, to remove points where there is less depth than 9 feet — 


at mean low-water, so as to make the channel there 200 feet wide 
and 9 feet deep; to remove a shoal opposite Barney’s Point; to 
‘remove the main point of the upper bar and to widen above it, » 
as to make the 9-foot channel at least 100 feet wide in the straight 
portions and a somewhat greater width at the bends, to compensate oe 
for the greater room required by vessels in turning, am :s 
In the report of the first survey, made in October, 1871, was one — 
estimate for removing ledge and bowlder in Weweantic River, OPA 
$3,000. It does not seem now that the removing of these properly = 
belong to the improvement of Wareham Harbor, but there are rocks — 
in the channel leading to Wareham Harbor, just off the mouth of de 
Weweantic River, which have never been examined by us, and which ~~ 
should be removed, if practicable. We provisionally estimate the a 
removal of these at $3,000. The location of them is shown by’ four os 


buoys, and the place is known to navigators as “Four Buoys.” 


The following is the estimate of the amount of work still required | eae 
for the improvement of Wareham Harbor, as far as present interests Fi 


will justify :— on ae 
Dredging on upper bar and vicinity, 24,107 cubic Te at : ; ae is 
30. cents,  . - $8,437 45 eu 
Dredging opposite Barney's Point 1 401 ines vue 5 35 “ad aa 
cents, . : 490 Oe 
Dredging eahace” Bar at fined 5, 5,678 oubte yards, at 
35 cents, : ; f : : 5,487 30 
Removal of rocks at Foi here Capi? oxime ‘ , 8,000 00. 
Engineering and contingencies, . ° . ; ‘ : : 2,584 90° ar) 
$20,000 00 oad a 
Amount on hand (appropriation approved June 23, 1874), . $10, 000 00 es 
Amount required inaddition,, . . . . . . W 000 00 “ 
It is proposed to do this work by contract. Wareham is the © 


centre of an iron-manufacturing business, using a large quantity of ee 
iron and coal, nearly all of which is brought in through this channel. a 

- This harbor is a port of delivery. It is in the New Bedford cole ay 
lection-district, and New Bedford is the nearest port of entry. The - Aa B 
amount of revenue collected there during the fiscal year ee J une pt 


30, 1874, was $21,095.47. ee 
ee ae, 
TAUNTON RIVER. "a S 

At the date of my last annual report, August 30, 1873, the 
Abhe (is 


removal of bowlders from this river was in Progress it was con= ea: 
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ib October 10, ‘when the fon of the sp pROGMABOnG 
0 this purpose was users it has been apelaptiye of 


for Aeeiting. at $2 per cubic var had been sande 
_E. R. Seward, of Albany, N. Y., he to begin June 1, 

and complete November 30, 1873. His contract was after- 

Retended to June 30, 1874, to allow him time to finish the 
wol at Norwalk, Conn., under my charge, before beginning this. 
The dr edging was diligently prosecuted from October 24 to Novem- 
ber 2¢ , 1873, and again from March 11 to March 81, 1874, when 
_appropriation was expended. The shoals known as Blake’s 

le Rock and Sheep Pen were thoroughly removed, and a cut _ 
is 25 feet. wide and 600 feet long was made through Chabbot 
Shoal, ithe depth of ie being 9 feet at mean high matey 


3,443.42 cubic yards. 
294.50 “  # 


Ay ae of several obstructions — near Dighton, detailed eX- 


=~ 


rinations of which had never been made. 


y mere work Seay. is the removal of the remainder of 


er, Dist . $16,470 50 
fof rock, at $8 oe cubic wae shi : . ~° 2,400.00 
3,129 50 _ 


(ee 


a ‘ $22,000 00 
propriation for fiscal year ending June 30, 1875, 10,000 00 


“year ending June 30,1876, —.. $12,000 00 
is 
of this could be advantageously expended in one Abt 


r 


~ 


so that the opening is entirely closed at the present time. 
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In the estimates submitted, the smallest one, $5,000, will ae 
a few of the worst rocks that now interfere with the running of the ‘ 
steamboats between New Bedford and Martha’s Vineyard. This ; 
improvement will be of benefit principally to them. It is ‘much — 
more advisable, however, to appropriate the $22,000 estimated for a f 
more thorough removal of the bowlders. This will be of benefit. to 
a large number of sail-vessels, and a great deal more good can ia 
be done with it, in its proportion, than with the smaller sum, because ) 4 
it is a difficult place to operate in, and the necessary preparations 14 
will consume a large part of the smaller amount and leave but little om 


‘to work with. When adequate preparations are once made, it is 


very desirable to continue the work until it reaches a eet 


conclusion. % x 
Our estimate further includes a larger sum for cdngiewnta the er 


improvement by dredging, and otherwise to enlarge the passage to ~ 
a capacity adapted to the use of our coastwise sailing fleet, whenever i Wy 
it is advantageous to make the passage through Buzzard’s Bay ne 
instead of the opposite portion of the Sound. It may be too soon 
to begin this now, but it will ultimately be necessary ; and, while upon — 
the subject, we have made our plans complete and looking toward 
such final accomplishment. All the partial improvements proposed 
are, as far as they go, directed toward this final end, while at the 
same time affording the greatest benefit. rs 

This improvement may truly be called a national one. It is not i 
for the benefit of the special locality. It is for a navigable highway, ‘ “ 
uniting two large bodies of navigable water extensively used by the — é 
commercial vessels of the United States, and when thoroughly — 
improved it will tend greatly to a saving of time and diminish the — 
dangers of navigation. The circumstances under which its use is 14 
particularly desirable, and the reasons for it in detail, are given in | 
Mr. Cotton’s report. Dy 

In conclusion, I would say that I consider $22,000 as the most 
desirable amount with which to begin this work. 

In 1852 there was an appropriation of $2,500 made for the i improve 
ment of Great Wood’s Hole Harbor. This was spent in building a 
breakwater on its northern side to close a passage through with oi vi 


water passed between it and Buzzard’s Bay. The report of this 


- 


operation is found in the Annual Report of the Chief of Engineers. ie 
for 1853. It would appear that the work was left incomplete, as an . 
additional appropriation of $2,000 was solicited. Private parties 
have, however, since continued the work, and occupied the YCu 


‘ verry gh, - >f 4 } 7. Set ea 
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HOUSE—No. 61. g3 aes 
os ; Survey or tHe Harsor or Fart River. ~~ 
* 
‘“ This survey was authorized by the Act of Congress, approved 
" 6 
ay Match 8, 1873, and was, as stated in the Act, made with a view to 


y 
Ee the removal of rocks from this harbor. 

r; Mite This survey extends along the harbor-front about 1,500 feet, 
‘ “between Rodman’s wharf and Brown’s wharf, and out to the curve of 
14 feet depth at mean low-water. 

; The most obvious obstructions in this spave are bowlder-rocks of 
all sizes up to several tons weight; but besides these the surface 
Pt on which they lie is too shoal, and requires dredging. 

as We have made an estimate for the removal of the rocks and the 
_ dredging separately, and also for a few dolphins to mark out the 
_. channel, when improved, and to guide and aid vessels in getting in 


and out. 
» The improved channel thus to be provided is to be 12 feet deep 


at mean low-water, and 100 feet wide at the narrowest parts, widen- 
ing out at each end, where it joins the main channel. 
_ The estimate is as follows :— 


Oe 
> 
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- Forremoving bowlders,, .. . . « «. «~~ $11,000 00 


ke ey 88,400 500 
Ss _ For six dolphins, . : ‘ : 2 ; ‘ ‘s ; 600 00 
“I 2 ‘ 

: $45,000 00 


The Act of Congress, approved June 23, 1874, appropriated 
$10,000 for the removal of bowlders from this harbor. It is pro- 
ys posed to extend this in the removal of bowlders by contract, after . 
ge « advertising in the usual manner. ne 
___, The work will probably be done this autumn and the following 
spring. 

| me _ The whole estimate of the improvements at this place was 
ia $45,000. The present appropriation will probably enable us_ to 
- remove most of the bowlders, leaving the dredging and putting in 
_ dolphins to mark the channel till further means are provided. 

It would be most economical to have all the rest of the estimate 
ey ($35,000) at one time, and it could all be advantageously expended 
ein one year. ‘The full value of removing the bowlders will not be 
realized until the whole work is done. 

Fall River city is a most commercial place, and too well known 
to need special mention here. It is a port of entry, and the amount 
z x of revenue collected in the fiscal year ending June 30, 1873, was 

- $212, 491.42. 
_. The revenue collected during the fiscal year ending June 80, 1874, 
was #3 128.23. 
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[D.] 
RETIREMENT OF HON. DARWIN E. WARE. 


The Board of Harbor Commissioners was establised by Act of July 


1, 1866, and the Commissioners were appointed by Governor Bullock. 
Mr. Ware was one of the original members so appointed. At the 
expiration of his first term of two years’ service, he was reappointed 


by Governor Bullock, and at the expiration of his second term of — 


five years’ service, he was again reappointed by Governor Wash- 
burn. Mr. Ware tendered his resignation in October, to take effect 


when a new Commission was appointed, and continued to act with  ;- 


the Board up to December 12. 


It is no injustice to the other members of the Board to say that a 
laborious part of its duties and responsibilities have been borne by ~ 


Mr. Ware. His legal knowledge and judgment in dealing with 
the complicated questions connected with the work of the Commis- 


sion, has been of a value to the Commonwealth which it desires to 


record. 


On the announcement of his resignation, the following react | 


were adopted :— 


/ 


Resolved, 'That we learn with regret that the Hon. Darwin E. Ware has ~ 
resigned his position as a member of this Board; we embrace this oppor- — 
tunity which the occasion furnishes to place upon our records our sense 


of the value of his services to the Commonwealth, and our appreeiaaas 
of his merits as an associate and friend. 
Becoming a member of the Board upon its original organization in 


- 1866, he was instrumental in shaping its policy and methods; his time ~ 


and eminent legal talents have been promptly rendered to its service 
whenever required, and we feel that to him, in a large measure, it is 
indebted for its past success and the reputation it enjoys as an import: unt 
department in the administration of the affairs of the state. 

Resolved, ‘That we tender to him our heartfelt wishes for his continued 


prosperity and happiness; we part with him officially with many pleasant’ 


recollections of his courtesy and kind feelings while in the discharge of 
the public duties in which we mutually have been engaged. 
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[Chap. 34, Resolves of 1874.] 


HARBOR CREEK IN PROVINCETOWN AND TRURO. 


Resolved, That the board of harbor commissioners is hereby 
- authorized to compromise and settle in behalf of the Commonwealth 
"any demands, that seem to the board just, of any persons or corpo- 
tations, for injuries resulting to meadows, flats and beaches, in 
‘ Truro and Provincetown, in the county of Barnstable, from the con- 
_ struction by the Commonwealth of a dike across the outlet of East 
- Harbor, or to purchase in behalf of the Commonwealth the fee of 
‘ said meadows, flats and beaches, or of any part of them, and to 
receive on behalf of the Commonwealth conveyances or releases of 
“the same, or agreements concerning the same: provided, however, 
that such settlements, purchases, conveyances, releases or agree- 
| on ments shall be subject to the approval of the governor and council ; 

and that there shall.be allowed and paid out of the treasury of the 
~ Commonwealth for the purposes of this resolve a sum not exceeding 
_ ten thousand dollars, and the harbor commissioners may in making 
any purchase of any said meadows, flats and beaches, or after the 
same have been conveyed to the Commonwealth make any agree- 
ments concerning future occupation of the same or concerning any 


said board may seem fit and proper, subject, however, to the approval 
’ of the Boernor and council: Approved April 21, 1874. 


aa 


i -_ 
a 
_ Oa 


[Chapter 347, Acts of 1874.] 


AN ACT IN ero TO STRUCTURES IN TIDE-WATERS. 


sit enacted, &c., as follows: 


im Loe 1. The board of harbor commissioners is authorized and 


Bee isowered to license any person to build or extend any wharf, con- 
perce any pier, dam, sea-wall, road, bridge or other structure, or-to 
land or flats below high-water mark and beyond the line of 
‘ “rd parian ownership in and over tide-water along the shore of which 
om © commissioners’ or harbor line has been established by law: pro- 
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rights or interests of persons or corporations in the same which to 


Pot 


ash, the fe ae riparian omen unless ahora fy e ge 


a 


“er ‘ “eonnell ; and eat que that no such license shal It 


“any river, cove or inlet in any location not aneee the line 
existing bridge or other structure authorized by law over 8 
water in which there is in fact no draw and in which the la 
not require that a draw be constructed or maintained or in. 3 
| bes mayor and aldermen of the city or the selectmen of the to ) 
bee ey a the limits of which the work licensed is to be done shall 
notice to them required by law appear and oppose the | 
: Sp - the same. But the recital in such license that no such | 
has been made and the recital in any license of the said bo 

the notice required by law has been given shall be pa , 

dence of the facts recited. He: Bris 

Secrion 2. Every license granted under the authority 

_act shall be subject to the provisions of the third and fourth 
of the two hundred and thirty-sixth chapter of the acts of ¢ 
eighteen hundred and seventy-two. 


Pied June 19, 1874. 
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Commonwealth of Massachusetts. 


HARBOR COMMISSIONERS’ REPORT. 


To the Honorable the Senate and the House of Representatives of the Com- 
monwealth of Massachusetts. 


THE Board of Harbor Commissioners, in accordance with 
the provisions of law, respectfully submit their Annual Report 
for the year 1878. 


SoutH Boston FLATs. 


The substantial completion of work under the Clapp and 
Ballou contracts was announced in the last Annual Report. 
The possession of the filled territory has been transferred 
to the Land Commissioners, together with all personal prop- 

erty of the Commonwealth used in connection with the work 

of reclamation. A tabular statement of the precise location 
_ of points, which was not completed at the time of the last 
report, with plan illustrating the same, will be found in the 
Appendix. 

The contractors’ claims for extras, damages, &c., which 
were under examination at the time of the last report, seemed 
to the Commissioners entirely untenable as to the principal 
items, and they were unable to adjust the same with the con- 
tractors; but all items which seemed to them to have any 
equitable foundation, amounting to $4,548.81, were allowed 
and paid. A petition was then presented by the contractors to 
the Governor and Council, who were the arbiters provided by 

the contract, submitting a claim for the items disallowed by 
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the Commissioners, amounting to $201,709.41. While this 
petition was pending, and before hearing upon its merits, a 
board of arbitrators was created by chap. 281 of the Acts of 
1878, and authority given to the Harbor Commissioners to 
join the contractors in a submission of the claims in question 
to the board thus established. It was supposed, at the time 
of the passage of the Act, that the hearing before the arbi- 
trators would proceed at once in the month of June. Mr. 
Philbrick the engineer, and Mr. Osgood the inspector, who 
had been retained in service during the investigation of the 
claim by the board, were continued till the Ist of July, in 
expectation of an early assignment of the hearing.  Diffi- 
culties arising out of proceedings in bankruptcy against the 
contractors continued to prevent the execution of the sub- 
mission; and the board did not feel justified in continuing the 
employment of Messrs. Philbrick and Osgood, in view of the 
entire uncertainty when the submission could proceed. ‘The 
proceedings in bankruptcy were dismissed on the 20th of 
September; and the board were immediately afterward 
informed by the counsel for the contractors of the removal 
of all obstacles to the submission, and of their readiness to 
proceed. The illness and death of Judge Thomas, the coun- 
sel for the board, occasioned some further delay in perfecting 
the formal submission; but, on the 16th of October, the sub- 
mission agreement, in the form as it had been approved by 
Judge Thomas, was executed. Other counsel approved by the 
Governor and Council, were employed; and the arbitrators 


assigned the 16th of January, 1879, for the commencement 


of the hearing. Immediately after this-assignment, the board 
communicated with Mr. Osgood, then in the employ of the 
Atchinson, Topeka, and Santa Fé Railroad Company, and were 
surprised to learn that it would not be practicable to secure 
his presence East before spring, by reason of the pressure of 
his employment at the West. Mr. Osgood’s intimate knowl- 
edge of all the details of the work out of which the claims 
in question arise renders his presence at the hearing of great 


j 


importance ; and, if it were to proceed to a conclusion in his © 


absence, the Commonwealth’s interests would be at great dis- 
advantage. It may be necessary for this reason to extend 
the time within which the arbitrators’ award must be returned 
to the court under the provisions of the Act before cited. 


a 
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The failure of the Boston and Albany Railroad Company 
to complete the filling of the 50 acres purchased of the State 
by them, and to construct the sea wall in front of the same, 
hinders the progress of the harbor improvement contem- 
plated by the entire reclamation ; but the Commonwealth hav- 
ing completed the 25-acre parcel, it is hoped that steps will 
be taken by the company to proceed to the completion of the 
wall and the dredging required of them, without further 
delay. 


DREDGING IN Boston UPPER HARBOR. 


The dredging in progress upon the shoal ground off East 


Boston frontage, at the time of the last Annual Report’ under 


contract with W. 8. Fretch & Co., has been completed. 


Dredging has been continued upon the same shoal within the 


year, which has further extended the area of 23 feet depth, 
at mean low tide, one hundred and fifty-five thousand five 
hundred and seventy (155,570) square feet. The contract 
for this dredging was made with Charles Woolley & Co., on 
the 26th day of June; and the work was completed, and 
tested by soundings made by the engineer of the board, on 


_the 13th day of December. The contract price was $9,909, 


the contractor taking all risk of quantities and character 
of the material. The amount of earth removed from the 
shoal, as measured in bank by the board, was 36,000 cubic 
yards. The material removed was placed upon the Com- 
monwealth flats at South Boston. The work under this 
contract was.executed in a manner entirely satisfactory to 
the board, and creditable to the contractors. 

The removal of the shoal at East Boston has already 
proved a most timely aid in the provision of facilities for the 
increased number of foreign steamers of large draft. The 
removal was not commenced too soon, nor has it proceeded 
more rapidly than the actual demands of commerce have 
required. It has illustrated the great advantage to the 
harbor of a fund from which expenditure can be made in 
the intermediate ground between what may be left to indi- 
vidual enterprise and what may be expected from the general 
government. 
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RE-SURVEY OF THE WHARF LINES OF BosToN UPPER 
HARBOR. : 


Since the last Annual Report, the re-survey of Boston 
Upper Harbor has been continued to a satisfactory comple- 
tion of the field work within the limits contemplated with the 
special appropriation provided. ‘There remains some work in 
the completion of maps and extending soundings, which will 
be made in connection with the regular office work of the 
Board, without further special appropriation. 

The character and purposes of the re-survey have been 
indicated in former reports of the Board for 1876 and 1877. 
Among the essential auxiliaries to the studies and work of 
the commission are accurate maps and plans, which must be 
kept up, or renewed from time to time as data from them are 
required. In providing for this necessity by the present 
re-survey, the occasion presented an opportunity to establish 
a system of survey which should secure accuracy in deter- 
mination, and uniformity in detail, and furnish bases and ref- 
erences which would facilitate and economize the execution 
of future re-surveys, and at the same time give exact com- 
parison of results. The Board were unanimous in adopting 
the system of geodetic survey which obtains in the United 
States Coast Survey. There were no means of securing this 
result so advantageously as by the co-operation of that 
department; which was satisfactorily arranged with its super- 
intendent, Hon. C. P. Patterson. 

As will be seen by reference to the report of Mr. Francis 
Blake, jun., assistant in the Coast Survey, in the Appendix, 
the extent and cost of the triangulation have exceeded the 
original estimates made for it; but the work has also exceeded 
the original plan in comprehensiveness, and has furnished bases 
and data of great present and prospective value. ‘The loss of 
the triangulation stations of the Coast Survey within the city 
by the change and rebuilding of spires and conspicuous build- 
ings, and the destruction of markings upon the hills and 
islands which surround the city, is a proof and admonition of 
the importance of establishing numerous and securely- 
marked points of reference, and providing for their protec- 
tion. As stated in Mr. Blake’s report, the main points in 
the new triangulation have been marked by granite posts. 


ie 
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and copper bolts. These stations are upon commanding 
sites overlooking the city, and include the summits of Blue 


- Hill in Milton, Prospect Hill in Waltham, Powderhorn Hill 


in Chelsea, Winthrop Head, Breed’s Hill, Governor’s Island, 
&c. Besides these points, many spires, cupolas, factory chim- 
neys, &c., have been determined within the city. The total 
number of points determined by triangulation amounts to 
67. The more general knowledge of the existence of these 
points, their more conspicuous marking, and the frequent 
future use which will probably) be made of them, will tend to 
their preservation. 

The topographical work of the re-survey has been executed 
by Mr. William E. McClintock, formerly of the United States 
Coast Survey, and has been under the general supervision 
of Professor Henry L. Whiting of that department. The 
instrument used, the “plane table,” and the mode of work 
adopted, are those which are standard in the Coast Survey. 
The scale and measurements of the re-survey conform to the 
metric system which obtains in the Coast Survey. The re- 
sults are given upon a series of twelve original plane-table 
sheets, which are each about thirty by fifty-two inches in size. 
Eleven of these sheets are on the scale of 5,45, and cover 
the wharf lines of the Upper Harbor, including Fort Point 
Channel, the South Boston sea walls and dock, the east and 
north water-face of the city proper, Charles River from the 
Navy Yard to West Boston Bridge, Chelsea Creek from the 
Navy Yard to Meridian Street and Chelsea Bridges, with 
the improvements of the Lowell Railroad Company and the 
south channel of Mystic River, and the water-face of East 
Boston as far as it is improved. One sheet, on a scale of 
009? meludes the shore-lines of Cambridge basin, between 
West Boston and Brookline Bridges. Asstated in the report 
of Professor Whiting, in the Appendix, upon these sheets are 
shown all required details along the harbor frontage, with 
measurements connecting them with the points and corners 
in the marginal streets, which are also established points in 
the framework of the city determined by its engineers. 

Besides the triangulation and topography, a series of | 


soundings have been made along the city frontage, which 


show the depth of water in each dock, and at the end of each 
pier, and beyond the general pier-line, for a distance of 60 
feet into the channel. : 
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This work also includes the hydrographical re-survey of 
Fort Point Channel from Eastern Avenue to Dover Street 


Bridge. The former harbor surveys have not included these . 


details; and the Board has had no previous reliable data con- 
cerning the commercial capacity of the city docks and piers. 
By a closer degree of economy in the execution of the topo- 
graphical part of the survey than was at first deemed practi- 
cable, the results of this work have nearly if not quite come 
up to the original project for it, and cover most of the wharf- 
lines of the Upper Harbor at present utilized in important 
commerce. 

One‘of the special purposes to which the data of the re- 
survey will be applied is the study of the harbor lines with 
a view to a re-statement, or of such re-determination and 
modification, of the existing lines as their uncertain and 
defective condition may require. Upon completion of the 
maps, and a careful study of all the results of the re-survey, 
the Board expect to present a re-statement of the lines which 
may be more safely embodied in legislation than any which 
they are now prepared to propose. As stated in the report 
of 1876, the present harbor lines were established by various 
and independent acts of the Legislature, some of them dating 
back over 40 years. During this lapse of time many of 
the original reference points have been lost by the oblitera- 
tion of old landmarks and in the changes occasioned by the 
erection of new structures, many of which were authorized 
without due regard to the prescribed harbor boundaries. 
- These changes occurred prior to the establishment of the per- 
manent commission in 1866, since which time no important 
encroachments have been made. 


a 
GREEN HARBOR RIVER. 

A bill in equity has been brought by the attorney-general, 
under the provisions of chap. 219 of the Acts of-1877, to 
compel the parties liable under chap. 303 of the Acts of 
1871 to remove the shoaling occasioned in the. channel of 
Green Harbor River. The bill was filed in May last, and is 
still pending. Nothing has occurred to change the views 
of the Commissioners expressed in previous reports in relation 
to the injuries to this ‘harbor arising from the erection of the 
dike. | 


Be 
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SCITUATE HARBOR. 


The condition of Scituate Harbor has enlisted the active 
interest of the citizens of that town, and of several organi- 
zations interested in the safety of vessels approaching Bos- 
ton; and a strong movement has been made to induce the 
United States to make an appropriation for the improvement 
of the entrance. Hon. George Lunt, now a resident of Scitu- 
ate, has collected and presented much valuable information 
in relation to the history of the harbor and its use as a port 
of refuge. A memorial of this Board in aid of the move- 
ment has been presented to Congress, a copy of which will be 
found in the Appendix. Congress has already ordered a sur- 
vey of the harbor, which has been made under the direction 
of Gen. Thom of the U. 8. Engineer Department. 


STATE SUPERVISION OF HARBORS. 


The Commonwealth has always claimed extended rights 
in, and control over, tide-water.. The duties growing out 
of the rights and control thus claimed have not been denied. 
The present system of preserving and developing public in- 
terests in the harbors of the Commonwealth was of slow 
growth, from a series of experiments and studies which it 
may be of use to review briefly in any new study of methods 
of administration which the depressed condition of business 


_ may occasion. 


The colony ordinance of 1641 attests early legislative at- 
tention to the relation of private and public interests in the 
sea and lands under tide-water. By that ordinance the rule 
of common law, which gave to the State exclusive owner- 
ship below high water, was so far reversed, that private title 


_was made to extend one hundred rods into the sea from high- 


water mark, or to low water when not more than that distance. 
There has been no more radical change in the law affecting 
this public interest than that caused by the ordinance in 
question. It complicated the problem of preserving and 
developing the interests of the public, and has been fruitful 
in occasion for legislation and in litigation; but it vested 
rights beyond recall. 

Statutes for the protection of the different harbors of the 
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Commonwealth, and in relation to the erection of structures 
in tide-water, were frequent from the adoption of the con- 
stitution; but the growth of the State, and the increased use 
of its principal harbors, early induced the Legislature to make 


use of other agencies to secure more systematic and complete 


knowledge of the needs of such harbors, and what could be 
safely permitted in the construction of wharves and other 
structures therein. 

Under a resolve of March 5, 1835, a commission consisting 
of Loammi Baldwin, S. Thayer, and James Hayward, all 
engineers of high attainments, was appointed by Gov. Davis 
‘To cause a survey to be taken of such portions of the har- 
bor of Boston as are comprised between Boston South Bridge 
and the dam of the Boston and Roxbury Mill Corporation, 
including the wharves and flats of East Boston and of 
Charlestown; and to define, upon a plan or plans, such lines 
as they shall think it expedient to establish, beyond which 
no wharves shall be extended into and over the tide-water 
of the Commonwealth on either side of said harbor; and 
report their doings to the Governor and Council. The com- 
mission thus appointed occupied nearly two years in the 
work assigned them; and submitted their report Jan. 30, 
1837, in which they state forcible reasons why the full enjoy- 
ment of the rights thought to be given by the ordinance of 
1641 would be inconsistent with the existence of the harbor. 
Chap. 229 of the Acts of 1837, establishing a harbor-line for 
the principal front in Boston Harbor, was based upon the 
report of this commission; and the line then established has 
continued without material alteration to the present time, 
though some of its points have become difficult of location 
from the destruction or change of structures then used for 
reference-points. It is believed, however, that when the 
results of the latest re-survey are fully extended upon the 
maps, little more will be found necessary than a re-statement 
of the old line by reference to new monuments more easily 
ascertained. , 

Two years later, under a resolve of April 9, 1839, a 
second commission, consisting of H. A. 8. Dearborn, James 
¥. Baldwin, and Caleb Eddy, was appointed to define such’ 
further lines upon either side of the harbor of Boston as 
they should think expedient, beyond which no wharves 


-_ 
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should be extended. The report of this commission was 
one of the most thoughtful and suggestive of the series in 
which the harbor questions have been presented. Upon its 
recommendation further harbor-lines were established by 
chap. 35 of the Acts of 1840. 

Five years later, under a resolve of March 22, 1845, a 
third commission for a similar purpose was appointed, which 
consisted of James Hayward and Ezra Lincoln, jun. This 
commission submitted, the year following, a report contain- 
ing much information in regard to South Bay, Mystic River, 
and Charles River; and upon its recommendation new har- 
bor-lines were established in those localities by chap. 278 of 
the Acts of 1847. 

A fourth commission, consisting of Joseph Bell and Ezra 
Lincoln, jun., appointed under a resolve of April 16, 1846, 
had first examined the legal questions involved in the recom- 
mendations of the commission of 1845, and had reported 
conclusions since fully sustained by the courts. 

A fifth commission, consisting of Thomas G. Cary, Simeon 
Borden, and Ezra Lincoln, was appointed under a resolve of 
the same date, to examine the flats at South Boston with a 
view toa plan of improvement thereof beneficial to commerce ; 
and made, Feb. 2, 1847, a careful report, which discussed the 

_ probable effect of the reclamation of the flats in question 
upon the harbor, and advised great caution in relation 
thereto. 

A sixth commission, consisting of Samuel S. Lewis and 
Ezra Lincoln, jun., was appointed under resolve of April 7, 
1847, in relation to a survey of Boston Harbor, and was in- 
structed by an additional resolve, May 10, 1848, to present 
lines fora harbor-line in Chelsea Creek; also to ascertain 
whether obstructions were forming in Fort Point Channel, 
and whether legislation was necessary to prevent or remove 
the same. - In its report, this commission recognize the prin- 
ciple of requiring compensation from those authorized to 
extend structures into tide-water, and recommend that the 
proprietors of certain wharves be required to remove the 
bar in Fort Point Channel as a condition of extending their 
wharves to a new line. 

The seventh commission was appointed under resolve of 
May 10, 1843, “ To consider, and report to the next Legisla- 
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ture, what are the rights and duties of the Commonwealth in 
relation to the flats in the harbor of Boston.” Other duties 
were assigned specifically, but the report of the commission 
treated princinally the comprehensive subject committed to 
it. A brief report was submitted in 1849, signed by Richard 
Fletcher, David Cummings, George S. Boutwell, and Charles 
Hudson; and the final report was submitted in January, 
1850, signed by John M. Williams, David Cummings, Thomas 
Hopkinson, George 8. Boutwell, and Charles Hudson. Under 
the head of the rights of the Commonwealth, the legal posi- 
tion was stated with great clearness. In regard to the duties 
of the State, this commission differed from the conclusions of 
previous commissions, and advised against the filling of the 
South Boston flats; predicting that in 50 years the utmost 
capacity of the harbor would be required, and contending 
that nothing should be filled which is capable, by excavation, 
of being converted at a reasonable expense into wet docks 
or roadsteads. 

The eighth commission consisted of Simon Greenleaf, Joel 
Giles, and Ezra Lincoln, jun., and was appointed under a 
resolve of May 3, 1850. Its first report is dated March 22, 
1851. The legal questions involved in the State’s relations 
to tide-water are again exhaustively discussed in this report ; 
also the expediency of filling the flats at South Boston, and 
harbor lines in South Bay. A permanent board of trustees 
or commissioners is recommended. ‘The final report was 
presented March 11, 1852, in which the establishment of a 
State commission upon Boston Harbor and its tributary waters 
was again recommended. 

Under resolve of May 20, 1852, probably passed upon the 
recommendation last cited, a ninth commission was appointed, 
—the first of a permanent character,— which was termed 
the Commissioners on Boston Harbor and the Back Bay. 
The duties of this board seem to have been principally 
confined to the interests of the Commonwealth in the Back 
Bay ; and in 1855 the name was changed, so that it was after- 
wards known as the Commissioners on the Back Bay. 

Under resolve of April 7, 1854, a tenth commission was 
appointed, to establish lines in Mystic River, Boston Harbor, 
and Dorchester Bay. This board consisted of Henry W. 
Kinsman, Charles Henry Davis, and Edward H. Eldredge. 
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A partial report was made in December, 1854; and a final 
report Feb. 28, 1855, in which the commissioners say that 
the recommendation to which they attach the highest im- 
portance is, ** that the care and superintendence of the whole 
harbor and its dependencies, or of all the tide-waters of 
Massachusetts, be assigned to a permanent board, or some 
other standing authority ;” and again: ‘They cannot take ” 
“leave of the subject without once more referring to the” 
“imperative necessity now existing of establishing a perma-” 
“nent Board of Harbor Commissioners. The conditions ” 
“herein recommended as of the first importance, in connec-”’ 
“tion with any improvements which the Legislature may ”’ 
“hereafter authorize in either of the great tidal reservoirs, ”’ 
“the continued building of new wharves, and extension ”’ 
“‘of old ones; the filling up of docks and flats to the exclu-”’ 
“sion of the tide; the consequent diversion of currents to” 
“a greater or less degree; the changes which have taken” 
“place in the channels, and the causes which have pro-” 
“duced these changes,—all point to the necessity of a” 
*‘ continued supervision. Much good has resulted from the ”’ 
“examinations made by the several commissions heretofore ” 
“appointed ; but the results, so far as the protection of this ” 
“oreat public interest is concerned, would undoubtedly ” 
* have been much more beneficial, while the expense would ” 
“not probably have been greater, had a permanent board ” 
“been continued from the year 1835 to the present time.” 
* It is manifest that every new board of commissioners, and ” 
“every new committee of the Legislature, having the sub-” 
“ject in charge, must encounter great difficulties from their” 
“want of previous acquaintance with it. In the liability” 
“to an entire change from year to year in the formation of” 
“these bodies is to be found an additional reason, namely, ” 
“ that the time occupied in learning the duties of its charge ”’ 
“is so much lost to the full performance of its functions. ” 
“« The experience of one board does not descend to its suc-” 
*cessors. It should be made the duty of such a commis- ” 
sion to see that the works allowed to be erected within it ” 
“should do no injury, or the least possible injury, to the ” 
“harbor; that they should be what they were authorized ” 
* to be, and nothing more; that plans should be made of all” 
“such structures, and careful observations recorded of their ”’ 
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“effect upon the channels. Accurate surveys of the islands ” 
“and headlands should be made yearly, and the result de-”” 
‘“Jineated upon plans drawn upon a large scale, so as to” 
“show the comparative abrasions of their soil, one season ” 
“with another, and direct attention to the points most se-” — 
“riously affected by the action of the sea. By this means ” 
“also the formation of shoals and spits, and the changes” 
“of the current injurious to the main channels of the har-” 
“bor, would be accurately known and defined. Annual” 
“reports made by such a commission would communicate ” 
“authentic information, and would gradually become a col-” 
“lection of great historic and practical value.” 

In 1859 the land-office, which had been abolished in 1858, 
was revived, and the land-agent was given in charge all 
lands, flats, shores, and rights in tide-waters belonging to the 
Commonwealth, except the Back-bay lands and other lands 
then provided for by law; and by the same resolve the Gov- 
ernor and Council were given powers in relation to the per- 
mission of structures in tide-water similar to those afterward 
given to the Harbor Commission. The land-office was again 
abolished in 1861; and the duties of the land-agent were 
assigned to the Commissioners on the Back Bay, who were 
thereafter termed the Commissioners on Public Lands. 

In 1856 and 1858 the Legislature passed resolves request- 
ing Congress to direct a scientific survey of Boston Harbor ; 
but the survey was not obtained until the city of Boston 
supplemented the efforts of the Legislature by an appropria- 
tion for expenses connected with the same, when the work 
was thoroughly executed under the direction of United 
States officers. The results obtained from the survey thus 
made have been of great service in all subsequent studies of 
the harbor, and will continue to be of use as long as the 
harbor shall require care. 

The eleventh commission was appointed under resolves of 
April 28, 1862, and was termed the Commissioners on the 
Harbors and Flats of the Commonwealth. Its first report — 
was made Jan. 15, 1863, and signed by F. W. Bird and | 
Horace Gray. A second report, made after the completion 
of the survey of Boston Harbor, was dated March 22, 1864, . 
and signed by Emory Washburn and Horace Gray, in which — 
the importance of a permanent commission, who should have 
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in charge the interests of the harbor, was urged. A third 
report, dated Feb. 24, 1865, transmitted the ninth report of 
the United States commissioners. A fourth report was made 
Jan. 16, 1866, signed by S. E. Sewall, George B. Upton, and 
M. D. Ross, in which the following language is used: “In 
regard to a general system for the care, improvement, and 
protection of the harbors, we must recommend, as those who 
have preceded us as a commission have done, the creation of 
a permanent board of harbor ‘commissioners, to have the 
supervision of all the harbors and flats of the State;” and 
considerable space is given to an explanation of the work 
which existed for such board. 

Chap. 149 of the Acts of 1866 established a board of harbor 
commissioners, consisting of five persons, to be appointed by 
the Governor. This commission was reduced in 1877 to three 
members, but without change of duties or name, and may be 
properly considered the present system. The board thus 
established were given the general care and supervision of 
all the harbors and tide-waters, and of all the flats and lands 
flowed thereby, within the Commonwealth, except the Back- 
bay lands so called, with power to make surveys, examina- 
tions, and observations in any harbor as they may deem 
necessary, and to employ competent engineers, clerical and 
other assistance. They were also authorized to prescribe 
harbor-lines to be reported for the consideration of the Legis- 
lature, and to approve the mode of extending structures 
below high-water mark. In all cases affecting the harbor of 
Boston, and in cases affecting other harbors when the board — 
should think it necessary, they were required to ascertain the 
amount of tide-water displaced by any structure or filling 
thereafter authorized, and require the parties causing the 
same to make compensation therefor by excavation or a 
money equivalent, the money thus obtained to constitute a 
fund applicable to the protection and improvement of the 
harbor from which it is collected. They were also authorized, 


whenever they deemed it necessary, to apply to Congress for 


appropriations for protecting and improving any harbor in 
the Commonwealth, and to recommend such State legislation 
as they deemed necessary for the preservation and improve- 
ment of the harbors, and the promotion of the interests of 
the Commonwealth connected therewith. The powers of the 
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Board in relation to structures were extended by chap. 236 of 
the Acts of 1872 and chap. 347 of the Acts of 1874. The 
care of the property interests of the Commonwealth in South 
Boston flats was transferred from the Harbor Commission to 
State agents by chap. 239 of the Acts of 1875. The pro- 
visions in relation to compensation for tide-water displaced 
were modified by chap. 74 of the Acts of 1878. 

The present system has existed a little more than twelve 
years, during which the more important harbors of the 
Commonwealth have been the subjects of careful study by 
the Board and its engineers. A large number of structures 
have been authorized in the harbors of Boston and Glouces- 
ter, a considerable number in the harbor of Provincetown, 
and some in nearly every harbor of the Commonwealth. 
Special surveys and examinations of permanent value have 
been made in some of the smaller harbors, as well as in those 
of greater prominence. The Legislature has been relieved of 
a large number of matters pertaining to the erection or ex- 
tension of wharves and other structures, important in the 
aggregate, but consuming time of the Legislature dispropor- 
tioned to their importance when considered in detail. In the 
great commercial port of the Commonwealth, through the 
expenditures of the United States, the enterprise of the State, 
and the exertion of individuals stimulated by both, great 
improvements have been effected; and the harbor is in much 
better condition than ever before to meet the needs of its 
erowing foreign commerce. The special fund for its protec- 
tion, derived from assessments for tide-water displaced, al- 
ready amounts to $131,460.44, the annual interest of which 
may be expended under the direction of the Harbor Commis- 
sioners for needed improvements. There has been expended 
from this source, for deepening the inner harbor at points 
which the United States have not been willing to embrace 
within any scheme of improvement hitherto projected at the 
national charge, the sum of $41,300.17; and the deepening 
thus effected has been immediately utilized by large steam- 
ers engaged in the foreign trade, furnishing convincing proof 
that the improvement was not in advance of the actual need. 
The reclamation of the flats at South Boston has proceeded 
to an extent already productive of much improvement in the 
channels and anchorage-ground of the harbor, by the dredg- 
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ing done in filling the twenty-five-acre parcel for the State, 
and in the partial filling of the fifty acres for the Boston and 
Albany Railroad Company. The Board anticipate still 
greater benefit from the reclamation of the flats of the Com- 
monwealth east of those of the railroad company and from 
the dredging which such reclamation will occasion. The care 
by a separate Board of the property interest of the State in the 
lands to be reclaimed has not resulted in any conflict of policy 
or measures. Concentrated attention to the pecuniary results 
of the improvement in progress is essential to final success. 

The active co-operation of the State has been of great ser- 
vice in obtaining liberal action from the general government, 
which has appropriated $1,245,170 since the establishment 
of the Board of Harbor Commissioners in 1866, for works 
of improvement in Boston Harbor planned by that Board. 
A plan illustrating the dredging in the upper harbor by the 
State and general government will be found in the Appendix. 
The action of the United States in protecting the islands of 
the outer harbor could not have been delayed many years 
without serious consequences. The difficult scientific ques- 
tions involved in wise regulation and supervision of harbor 
interests haye received the continuous attention of engineers 
of ripe experience in the special studies required. Much 
information has been gathered and preserved that will be 
of use in future studies beyond any present means of meas- 
urement. No money expended by the Board has in its judg- 
ment brought greater returns than that expended for the 
service of scientific experts. The work of the Board could 
never be well done without a considerable expenditure for 
service of this nature, but some of that which will be neces- 
sary will be more properly chargeable to the special fund 
of the harbor in relation to which it may be required. 


RECEIVED FROM TIDE-LANDS. 


There has been received during the year, from the sale of 
flats belonging to the Commonwealth required for the exten- 
sion of structures in tide-water licensed by the Board, the 
sum of $11,116.55. This amount does not go to the credit 
of the compensation-fund, but to the sinking-fund for the 
‘redemption of the war-debt. The sum thus secured to the 
State so far amounts to $36,349.96. 
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HARBOR IMPROVEMENTS BY THE GENERAL GOVERNMENT. 


The improvements in the harbors of the Commonwealth 
during the yearby the general government have embraced 
works in the harbors of Boston, Newburyport, Plymouth, 
Provincetown, Wareham, and Fall River, also in ‘Taunton 
River. By the courtesy of Gen. George Thom and Gen. G. 
Kk. Warren, the Board are permitted to present extracts from 
the official reports concerning these works made to the chief 
engineer of the army, which will be found in the Appendix. 

The substantial completion of the removal of sunken rock 
from the main channel in Boston Harbor is a great gain to 
the safety and convenience of the entrance. The removal 
of Man-of-war Shoal is under contract, and one-half the 
work executed. This Board has long deemed the removal 
of this shoal important, and in 1877 presented to Congress 
a memorial urging the action which has been taken. 


OFFICE AND FIELD WORK. 


In addition to the usual routine work connected with the 
ordinary duties of the Board, the re-survey of Boston Har- 
bor has continued to receive considerable time and attention 
from the engineers. The number of licenses granted during 


the year has been about the same as in previous years, a list 


of which is given below. Fewer controversies have arisen 
in relation to structures authorized than heretofore. 


Plans approved by the Board of Harbor Commissioners during the year 1877, 
Jor the erection of structures in or over tide-water, and licenses granted for 
such structures. 


Nos. 

407. Boston and Hingham Steamboat Company, for leave to extend its 
whart in Hingham Harbor on piles. Approved March 20, 1878. 

408. Onset Bay Grove Association, for leave to build a pile wharf in 
Onset Bay, town of Wareham. Approved Feb. 27, 1878. , 

409. City of Boston, for leave to rebuild the southerly draw-pier of Cam- 
bridge Street Bridge over Charles River. Approved March 6, 
1878. 


410. Nathaniel E. Atwood of Provincetown, for leave to extend his 


wharf in Provincetown Harbor on piles. Approved March 6, 


1878. 


ae eS ee eee 


411 


412. 


413. 


414. 


415. 


416. 


417. 


423. 


424. 


425. 


426. 


427. 


428. 


429. 
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J. F. Small of Provincetown, for leave to build a pile wharf in 
Provincetown Harbor. Approved March 20, 1878. 

Benjamin Lancy of Provincetown, for leave to extend his wharf in 
Provincetown Harbor on piles. Approved March 20, 1878. 

R. G. Tarrant of Provincetown, for leave to construct a pile wharf 
in Provincetown Harbor. Approved March 20, 1878. 

Boston and Hingham Steamboat Company, for leave to construct a 
pile wharf on Weir River at Nantasket Beach in the town of 
Hull. Approved March 20, 1878. 

City of Boston, for leave to build a foundation for an office and 
stable on piles, for Meridian Street Bridge. Approved March 27, 

~ 1878. 

City of Salem, for leave to widen and repair the draw in Essex 
Bridge over the river between Salem and Beverly. Approved 
April 3, 1878. 

Stone & Downer, for the construction of a breakwater at Nye’s 
Neck, near the entrance of Wild Harbor, town of Falmouth. 
Approved April 3, 1878. 


. Boston and Lowell Railroad Corporation, for leave to widen its 


freight-bridge over Charles River. Approved April 17, 1878. 


. Fitchburg Railroad Company, for leave to widen its bridge over 


Charles River on the north side. ‘Approved April 24, 1878. 


. Fitchburg Railroad Company, for leave to widen the northerly pier 


of Constitution Wharf on piles. Approved April 24, 1878. 


. T. A. Newhall of Lynn, for leave to extend his wharf in Lynn Har- 


bor by solid filling. Approved May 22, 1878. 


. Boston, Clinton, Fitchburg, and New Bedford Railroad Company, 


for leave to extend its wharf in New Bedford Harbor. Approved 
May 22, 1878. 

Boston, Revere Beach, and Lynn Railroad Company, for the con- 
struction of a pile wharf and ferry-slip between Rowe’s and Fos- 
ter’s Wharves, Boston. Approved May 22, 1878. 

Boston, Revere Beach, and Lynn Railroad Company, for the con- 


“ struction of a pile wharf and ferry-slip at East Boston. Approved 


May 22, 1878. 

Alden Choate of Lynn, and Jonathan Blaney and others of Swamp- 
scot, for leave to extend their wharf by solid filling, and dredge a 
channel in front of said wharf, in Lynn Harbor. Approved May 
29, 1878. 

Fenno Tudor of Nahant, for the extension of Central Wharf on 
piles in the town of Nahant. Approved May 29, 1878. 

Boston and Albany Railroad Company, for leave to rebuild the 
draw in its bridge over Chelsea Creek. Approved May 29,1878. 

Town of Revere, for leave to fill solid Boatfield Bridge across Sales 
Creek. Approved June 19, 1878. 

New York and New England Railroad Company, for leave to widen 
its bridge across Fort Point Channel, and fill up a dock between 
its property and what was formerly Drake’s Wharf. Approved 
July 10, 1878. 


434. 


435. 


280. 


444, 


445. 


446. 


447. 


448. 


449. 


450. 
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. Haskins Brothers, for the extension of their wharf on Maverick 


Street, East Boston. Approved July 17, 1878. 


. City of Cambridge, for leave to construct a retaining-wall on the 


easterly abutment of River Street Bridge. Approved July 1, 1878. 


. Samuel Q. Currier, for leave to build a sea-wall in Hingham Bay, 


town of Hull. Approved Sept. 4, 1878. 


. Kidder, Vaughan, & Co., for leave to build a wharf, partly solid 


and partly on piles, in Chelsea Creek, East Boston. Approved 
Sept. 11, 1878. 

Daniel B. Gardner and others, for leave to construct a dam across 
the mouth of Juniper Point Cove, Salem Harbor. Approved Oct, 
30, 1878. 

Maverick Oil Company, for leave to fill flats, and enclose the same: 
by a sea-wall, in Chelsea Creek, East Boston. Approved Sept. 
25, 1878. 


. Nehemiah Lee, for leave to extend his wharf and excavate a chan- 


nel therefrom, in Lynn Harbor. Approved Oct. 2, 1878. 


. Eben Wright, for the construction of a solid wharf at Cohasset 


Narrows in the town of Sandwich. Approved Oct. 9, 1878. 


. Plans and specifications for the construction of platforms in Fort 


Point Channel and the State Dock at South Boston, and for fend- 
ers upon heavy sea-walls upon the Harbor. Approved Aug. 30, 
1878. 


. The same. 
. The same. 
. Andrew C. Wheelwright, for the construction of a pile-wharf in 


Cohasset Harbor. Approved Oct. 17, 1878. 


. J. W. White, for leave to build a stone wall and wharf in Marble- 


head Harbor. Approved Oct. 17, 1878. 


- Mercantile and Commercial Wharf Corporations, for leave to drive 


piles between their piers for the foundation of storehouses. Ap- 
proved Oct. 23, 1878. 

Boston, Revere Beach, and Lynn Railroad Company, for leave to 
fill solid the bridges on the line of its location between its depot 
at Lynn and Saugus River. Approved Oct. 23, 1878. 

Central Wharf and Wet Dock Corporation, for leave to widen its 
wharf in Boston Harbor. Approved Oct. 30, 1878. 

Stephen N. Breed, for leave to fill up a portion of his dock in Lynn 
Harbor. Approved Nov. 6, 1878. 

George H. and John Cavanagh, for leave to build a road from Dor- 
chester Avenue to ‘¢ Wales Island,’’ South Bay. Approved Nov. 
6, 1878. 

Hiram Harding and others, for leave to build a pile wharf at Stage 
Harbor, Chatham. Approved Nov. 6, 1878. 

David P. Davis, for leave to extend his wharf on piles in Taunton 
River, town of Somerset. Approved Nov. 13, 1878. ‘ 

Mount Hope Iron Company of Somerset, for the extension of their 
wharf by solid filling in Taunton River. Approved Nov. 20, 1878. 

Fitchburg Railroad Company, for leave to straighten the end of 
Constitution Wharf, Boston Harbor. Approved Dec. 4, 1878. 
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The Board continues under obligations to Hon. C. P. Pat- 
terson, Superintendent of the United States Coast Survey, 
and to Generals Thom and Warren of the Engineer Depart- 
ment, for courteous assistance given in their work. 

During the year Professor Peirce and Professor Mitchell 
have resigned tlieir positions as members of the United States 
Advisory Council. The Board has been much indebted to 
these officers in the past; and, although Professor Peirce has 
been less frequently consulted for the latter portion of his 
service, the privilege of obtaining his opinion when needed 
was highly esteemed. Professor Mitchell’s duties on the 
United States Coast Survey enabled him to be with the 
Board a larger portion of his time than any other member of 
the Advisory Council could give to the work; and the Board 
has derived from his service assistance of very great value. 
It is hoped that as future occasion shall arise, the Board will 
be able to obtain again the counsel and assistance of these 
eminent authorities. Professor Henry L. Whiting of the 
United States Coast Survey has continued to render the 
Board valuable service. 


FREDERIC W. LINCOLN. 
FRANCIS A. NYE. 


ALBERT MASON. ~— 
Boston, Dec. 30, 1878. 


ssioners’ Line. 


’ 


OWL 


Y 


C 


v4 


"Op, 


a 
t 
POWORRHORN ' 
—- onal — a. = = SS ear ——— =a — ot i * SY eae 
$ . 
S ’ 
| 
aN 
Pe 
Se | | 
| | 
F NS 
NX — 
reeels Vs lana 
Naval Hospitak | 
=| | 
| | a 
/ . | | 
| | \ SS | 
Jf TramPipe p ~ | | | 
—_ OOS ase | | 
| \ \ — if 
| brian St.Piire, \— | 
Sa | 
| | 
ei is —S a 7 | a + pai 
| | 
| 
| | 
| 
=e 
a | | ( 
et fe | | 
ii & | 
eae Om 
| we SS 
ries 
FiteNburg Re = ‘ eg a > | | 
i\/| DRS ia eae 
rf x iS: Saws ie a a | pes 4 | 
\ i mann, | | ~ . | 
| G ! {ipret own i> | |  — » 
. . j L\/ Noe | 
a 4 ! a: < - XS 3 i 
| = base Minas a | , : 
+ oo [Se AS Ss ae ee 
: j 3 Sa i Le \ | 
/ a Wile | an | = 
ted Ng ‘ee | | & 
/ ~~ JE : eeu. | 
/ a | 3 ae f ‘ | — 
ae lee H \ x / \ Zz Fs. 
> [a | Ses | | \ 4 | | 
eee Organ ; Slory 1 \ a | 
© a -_ —F ———" _ \ j ‘is | 
=- a Ms | 
- =>4 I ] eT 
) Pie - =| = Aaa | Tp detagoneil Algtting | 
At ‘ } = ~ \ | | 
ot ae a af. | 
pe / - a om L- 
“<4 / I ea | 
ee : ae | 
Hewlyis House £— <a 7 A | | | 
a y, o 
\ ; eZ | 
rt 7 e) ee SKETCH OF | 
pal x ! 
Z é iG Za be | 
5 He \ F: Te RE-SURVEY OF THE WHARF LINES OF | 
\ A \\ % “i ; 
) » 5 x Governor's Istand a“ re a A R 
2 Pint a BOSTON UPPER HARBOR | 
4 Eee 4 : a / y SPUR eles 
\_.S> Saget zs a | $i) j s SHOWING 
\ F \ ie a oe Toa 
\ Zz, Pee MDa a TRIANGULATION AND GEOGRAPHICAL POSITIONS, 
\ — 
\ oe 
\ es | , AND TOPOGRAPHICAL SHEETS | 
\ ae S | | 
\ eee BASED UPON |THE 
\ a “o U/ 
ag TRIANGULATION OF THE UJs.COAST SURVEY. 
; “a 
wat f geo 50g Steters | 
Note: The triangulation points enclosed thus « have been occupied ; eh 
those enclosed thus @ have been concluded. A flay Stace Heke 3 
The lines connecting triangulation points, show truangles observed. v 
The broken lines thus {____\show positions of original topographical. 
Sheets executed ona scale wee / except No.8 which is on 300) with 
ther respective numbers. 
| 
VBuno Asycum | | 
| 42°20° 
% 3) ar ge eal oe roam = al Wu Te wr Val 
: g 5 Bs | i 2 : 
& 5 = lt eee =il3 E| 2 Jaq | 


wes wees le) Ge Ve ee | ae ea 
; 0 ee - AC, we . a : 
7 ~~ i : We 
t ak ® Af out é 
at a t : fi ' i 
a « we ‘ 
1F ‘ « F% 
a rae Spe ete md » ee ae i J ae 
Ts ekinaibinie sia ¥ recieeoers ie aw 
i i Ghee p rag i Laie - wd Ps og “As ‘er " 
s 
i] 
We 
' 
¢ 
i i 
{ 
gle “4 Lah ek “a i ‘ 
7 SONS DS aie Mee’ 4 
- > » is ty THOR, 
ee ’ " ot ! 
\ 
je 
f 
| 
sry 
} * 
+ 
‘et \ 
’ Fy.) > 
a ge : 
yw 
‘ an 


& SA yet er, Ss er >’ ro 


f 
4 
‘ 
\ 
.*\ 
\ 
4 wy 
- 
/ - 
y 
? , 
7 « 
’ 
~\. 
’ al 
i “ 
» \ 
\ 
4 
Ae 
% , | 
\ a 
va 
~— JA 
‘ 
) \ 
‘ ‘ 
‘ ‘ 
* \ ~Y 


re 
ne 


3 2) 
Aychorage 
Shoal’ 


MAP +O 


BOSTON UPPER HARBOR 


S \\ XK . N ’ 4 
2S } TLE USARAL IN, GC. IMPROVEMENTS 


N Se 
QQGCGG 
WARS Ss 
OKKE 


been dredged by the US. Government, 


. Co ihe of Massachusetts to MAD FE. EN) 91S CHANNEGS. 


1878. ‘ 


a depth of 22 fe. at mean low water, 
ar The line of 12 €. at mean low water is $l 


: : w y doe , a cd ” 7 


ies F 
’ 


by 4 i ; 
a te ees 


APPENDIX. 


[A.J 


IMPROVEMENT OF SOUTH BOSTON FLATS. 
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FIVE-ACRE PIECE,’ IMPROVED BY THE STATE IN 
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DESCRIPTION OF POINTS IN TABLES. 


@ Copper bolt on Boston Wharf Company’s line, in top of most southerly 
cap of Fort Point Channel light wall, 1.7 feet back from front, and 
about 0.4 feet from south side of said cap. 

B Copper bolt on Boston Wharf Company’s line, in second face-stone 
under most southerly cap of Fort Point Channel light wall, and 1.83 
feet out from a, 

y Copper bolt 2.15 feet back from front top line of caps of Fort Point 

; _ Channel light wall, at south end of curve. 

6 Copper bolt 1.5 feet back from front top line of caps of heavy wall west 
of dock, and 557.2 feet from west end of said wall, in range with No. 

s 9 dolphin and C. 

€ Copper bolt 2.5 feet back from front top line of caps Gf heavy wall east 
of dock, 46.12 feet from east end of said wall. This bolt is on Bos- 
ton and Albany Railroad Company’s line, provided a strip 95,33 feet 

in width (containing 126,280 square feet) is set off to said company 

, from old boundary, as proposed. 

} V Copper bolt in the top of stone monument 8 inches square, set 5 feet in 

the ground. It is on the line of the Boston Wharf Company, and is 

7 on the line of the Boston and Albany Railroad Company also, pro- 

vided a strip 95.33 feet in width (containing 126,280 square feet) is set 

. off as proposed. 

) 

; 

; 


_ 2 Se a ee 


C Copper tack in the top of a wooden post 6 inches square, set 8 feet in the 
‘ground. It is at the centre of the curve of 910 feet radius in the 
Commissioners’ line, and is 67.75 feet from south-east corner of 
State dock-wall. 

C’ Centre of curve of 2,370 feet radius, not fixed on the ground. 
PC Copper tack in the top of a wooden post 6 inches square, set four feet in 
the ground. It is at the P.C. (beginning) of curve of 860 feet radius, 
\ and 22.35 feet back from front top line of caps of Fort Point Chan- 

i nel light wall. 

4 E Copper tack in the top of a pile of an old bulkhead on Commissioners’ 
line A.* It is 87.2 feet westerly from L. 

W Copper tack in the top of an oak plug about 15 inches long, driven into 

the ground flush with its top. It is 922 feet from E on Commission- 

ers’ line A,* and about 80.3 feet from front of wooden wharf, and 
about in range with the top front line of a jog of 10 feet in Channel 

wall. , 

_R Tangent point of both the curve of 910 feet radius and the curve of 2,370 
feet radius in the Commissioners’ line. 

U Intersection of the line through ¢ and V with the Commissioners’ line. 

Y Original north-east corner of the “ twenty-five-acre piece’’ of State flats 
‘before setting off a strip from it to the Boston and Albany Railroad 
Company. 

T East end of the curve of 2,370 feet radius in the Commissioners’ line. 

Z North-east corner of the Boston Wharf Company’s flats and the original 

' south-east corner of the ‘‘ twenty-five-acre piece’”’ of State flats. 

X South-west corner of the ‘‘twenty-five-acre piece,’ and north-west cor- 
ner of the Boston Wharf Company’s flats. On Commissioners’ line 
along Fort Point Channel. 

K Intersection of Commissioners’ line A* with the Commissioners’ line on 

the east side of Fort Point Channel. 


* Commissioners’ line A as fixed on ground by Harbor Commissioners in 1873. 


ment. It is on the range of the west side of A 
Boston, and is 380.14 feet from E. wad 
, P Origin of co-ordinates and beginning of curve of os fests 
ie sioners’ line. ‘ 
_*A Intersection of the backt top line of caps of the heavy wall 
dock with the prolongation of the front top line of cay 
straight part of the west dock-wali between the angle point 
heavy wall. » Lo 

*B Front top line of caps at the angle point in the west dock-wall mei) 

D Intersection of the front top line of caps of the west dock-w val h tl 
front top line of caps of the end dock-wall. 
F Intersection of the front top line of caps of the end dock-wall 
front top line of caps of the east dock-wall. ’ ai 
* G Front top line of caps at the angle point in the east dock-wall. 
* H Intersection of the front top line of caps of the east dock-wall ith 
back ¢ top line of caps of the heavy wall east of dock. 
See accompanying sketch for location of points in tables. 
- Measurements were made with a steel tape, and were corrected for te npera +5 
eae &c., so as to agree with the Boston City Hall standard. wv ii 


* Marked by crowfoot (1) cut in wall. hed tla? 
t Back top line of caps of heavy wall is 5 feet back from front line. os 


ae oS, o¢ 


1879.] PUBLIC DOCUMENT — No. 33. 31 


| [B.] 


REPORT ON TRIANGULATION CONNECTED WITH THE 
RE-SURVEY OF BOSTON UPPER HARBOR FOR THE 
MASSACHUSETTS BOARD OF HARBOR COMMISSIONERS. 
1877-78. 


By FRANCIS BLAKE, Jun., Assistant U.S. Coast SuRVEY. 


Boston, MAss., March, 1878. 
Mr. C. P. Parrerson, Superintendent United States Coast Survey. 

Sir, — By an Act of the Massachusetts Legislature of 1877, an appropria- 
tion for the re-survey of Boston Upper Harbor was made, to be expended 
under the direction of the honorable Board of Harbor Commissioners of 
the Commonwealth. 

In September last, in response to a request of the Board, you were 
pleased to instruct me to execute the triangulation connected with this 
re-survey; and I now have the honor of making a final report on its exe- 
eution, and of transmitting to you its records, computations, and final 
results. . 

Your instructions, dated Tuesday, Sept. 11, 1877, were received the fol- 
lowing Thursday ; and the next day I placed my services at the -disposal 
of the Board. ‘They expressed the wish that I should at once begin such 
a triangulation as would establish a large number of initial points for the 
topographical survey, and assigned Messrs. William E. McClintock and 
H. Raeder to act as my assistant and recorder, respectively, during the 
work. Mr. McClintock had already been engaged for several weeks in 
erecting signals, and searching for some old established Coast Survey points 
from which the triangulation might be started. In this search he had 
succeeded in identifying but one point in the vicinity of our work, 
which had been occupied during the original triangulation of the harbor. 
This point was Blind Asylum Cupola, South Boston; and a reference to 
the old scheme showed that a line thence to Powderhorn Chelsea, would 
best serve as a base from which to start our work. But all traces of the 
latter station had been obliterated during the construction of a road across 
| the summit of the hill from which it derives its name. Arrangements 

were made, therefore, to determine at once a new station on Powderhorn 
Hill from the old Coast Survey base, Blue Hill to Prospect Waltham. 
Tripod signals were erected at the points of this main triangle ; but, by the 
time we received a suitable instrument for the angular measurements, the 
smoke of the city, which had been rapidly increasing with the advance 
of the season, had become so dense, that, even on the clearest days, the 


* 
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signals were not well enough defined to be observed upon. However, 
Mr. McClintock, with commendable ingenuity and at a trifling expense, 
devised and constructed two heliotropes, with the aid of which this first 
step in our work was brought to a satisfactory conclusion. About 150 
measurements were made to determine the angle at each station ; the 
probable errors of the finally adopted values being 0//.32 at eee Hill, 
0'.23 at Prospect Waltham, and 0!’.46 at Powderhorn. 

The following data with reference to the base, Blue Hill to Prospect 
Waltham, were promptly furnished, at my request, by Professor J. E. 
Hilgard, assistant in charge of the Coast Survey office :— 


Blue Hill, Latitude 42° 12’ 41’’.900. Longitude 71° 6’ 31’’.630, 
Prospect Waltham, Latitude 42° 23’ 16’’.842, Longitude 71° 14’ 54’.393. 
Blue Hill to Prospect Waltham, K = 22722.78 meters. 

Blue Hill.to Prospect Waltham, Z = 149° 35’ 57’’.8. 

Prospect Waltham, to Blue Hill, Z = 329° 30’ 19’’.4, 


These data, in connection with our observations, give the following 
geodetic position of Powderhorn (1877) :— 


Latitude 42°24’ 2’’.589. 
Longitude 71° 1’ 30’’.999, 


The old established geodetic position of Blind Asylum, also furnished 
by Professor Hilgard, is : — 


Latitude 42°20’ 5’’.055. 
Longitude 71° 2’ 11’’.795. 


By working our L M Z formula backward, the length and azimuths of | 
the line joining these points have been deduced as follows :— | 


Powderhorn (1877) to Blind Asylum, K = 7387.68 meters. 
Powderhorn (1877) to Blind Asylum, Z= _ 7° 15’ 42’’.7. 
Blind Asylum to Powderhorn (1877), Z—=187° 15’ 15’’.2. 


This is the base from which the subsequent triangulation is derived. ~ 

It should be noted that the work up to this point was entirely unfore- 
seen at the time the original estimate was made of the cost of the trian- 
gulation connected with the re-survey of the wharf lines of Boston Upper 
Harbor. [Vide ‘‘ Eleventh Annual Report of the Board of Harbor Com- 
missioners,’’ p. 17.] It was then believed that the triangulation could be 
started directly from a base in the immediate vicinity of the work; but — 
the impracticability of the plan, owing to the destruction of the old 
station-marks, has already been shown. 

The above-mentioned base having been established, the subside 
triangulation for the determination of topographical points was begun, 
and the field-work diligently prosecuted whenever the weather allowed. 
During the progress of this work, the idea occurred to me of carefully 
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determining and permanently marking a number of points, without the 

city limits, so selected that the lines joining them should form a series of 

bases, from which any future changes in the harbor lines could be at once 

referred to the topographical survey. I therefore addressed the following 
letter to the Board : — 


Boston, MaAss., Oct. 25, 1877. 


To the Honorable Board of Harbor Commissioners of the Commonwealth of Massa- 
chusetts. . 


GENTLEMEN, — I beg leave to call your attention to the importance of 
permanently marking a number of the principal stations occupied during © 
the geodetic work upon which [ am engaged under your direction. Many 
of the points determined are selected with special reference to aiding the 
topographer in his plane-table survey, and will cease to be of extraordinary 
value when that survey is finished. For these points a temporary mark- 
ing—as a wooden stub with nail in centre —is therefore sufficient. 
But it seems to be of great importance that such a series of points should 
be permanently marked as will enable any future changes in the harbor- 
lines to be at once, at a trifling expense, referred to the survey now in 
progress. In selecting these points, due weight must be given to the 
probability of the land in their vicinity remaining undisturbed; and for 
marking them I would suggest granite posts, six inches square and five 
feet long, dressed six inches at the top, and a copper bolt inserted in drill- 
hole at centre. Such posts can be delivered at the different stations at 
an average cost of five dollars and fifty cents each. They should be set in 
the ground, with their tops six inches above the surface. There are not 
more than fifteen stations which should be so marked. 


Very respectfully yours, 
FRANCIS BLAKE, Jun., Assistant U.S.C.S. 


At their next meeting, the Board were pleased to approve the plan pro- 
posed in the above letter, and further requested that the letters U.S.C.S. 
should be cut on the upper faces of the stone monuments mentioned 
therein. 

Eight points were determined and marked in accordance with this ap- 
proved plan. Their geodetic positions, — determined as directly as possi- 
ble from the original base, Powderhorn (1877) to Blind Asylum, — and 
the corresponding lengths and azimuths of the connecting lines, which 
may be used as bases for future surveys, are given in the following ta- 
bles. 
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STATION. Latitude. Longitude. 
fe} / ‘ur © see aur 
Winthrop Head. | . ; : : : . | 42 22 2.400 | 70 57 47.182 
Breed's Island ; a : ; ‘ , . | 42 23 26010) oe 9.218 © 
Governor's Island . : ; : Z . | 42 21 . 6.860 (eee 
Powderhorn ; ‘ A ; : . | 42 2 2.589) Tl eee 
East Boston Reserv oir : 4 : : . | 42 22 50,579 | Ti See 
South Boston Sea Wall . ; i ; . | 42 21 16.428) 71 2 22.410 
Naval Hospital . ; : ; F : . | 42 23 20.616 | Ti 2 oeeoee 
Prospect Somerville . ; : ; ; .|42 22 52.639) 71 5 16.856 
AZIMUTH. 
Length of 
BASE. Base in 
Fore. Back. Meters. 
° ‘ ut fe} e ae | 
W inthrop Head to Governor’sIsl’d,| 63 54 54.4 | 248 53 11.4 | 3,895.01 
‘* to E. B. Reservoir,; 105 4 219/285 1 soso gees 
x ‘¢ to Naval Hospital,| 110 9 491/290 6 35.2! 7,009.60 
a3 “* to Powderhorn .| 125 56 19.4 | 305 53 48.5) 6,321.16 
2 atto Breed s Island . | 128 28 537 | 308 27 18.0] 4,149.66 
Breed’s Island to Governor’s Isl’d. 3 18 UDO pisses 4.7 | 4,802.09 
‘© to E. B. Reservoir .| 64 20 . 276) 244 19 20.4) 2,527.81 
ig ** to Powderhorn .| 121 4 20.2) 30l 3 23 
Governor’ sIsl’dtoS. B. Sea Wall .| 96 1 41.9) 276 O 18.5) 2,815.54 
‘‘ to Naval Hospital.| 143 -13 . 55.7 : 


| 


a * to EK. B. Reservoir, 


: ‘* toPowderhorn  ./| 163 20 30.1 | 343 19 . 42.34 5,G50er 

Powderhorn to E. B. Reservoir .| 10 24 25.8 | 190 24 13.8 | 2.258iG5 

- to Naval Hospital .| 48 27 16.2 | 228 26 33.1) 1,952.35 

? to Prospect Som’ville,; 67 20 43.6 | 247 18 11.3) 5,598.05 

E. B. Reservoir to Naval Hospital. | 131 20 20.7 | 311 19 49.7) 1,402.81 
Naval Hospital to Prospect Somer- | 

ville. , 1 46. 63. . 53.1) 206 ae 3.9 | 3,803.70 


Reference to the computations accompanying this report will show that 
there are many subsidiary lines, connecting the permanent stations of the 
preceding tables with stations upon prominent buildings within the city, 
which may well be used as bases for future surveys, provided the buildings 
are not destroyed. Of such lines, the more important are those leading 
to State Street Block,’ Fitchburg Depot, and Waverley House Charles- 

.town. : 

The geodetic positions of these stations, and the lengths and azimuths of 

the bases derived from them, are given in the following tables : — 


STATION. Latitude. » Longitude. 


fe) / w” ° ow 


State Street. . : : 4 : 5 .| 42 21 31.660! 71 2 47.056 
Fitchburg Depot - , : ‘ : .|42 21 58.386| 71 3 20.584 
Waverley House A : ; 3 : -|42 22 15.579; 71 3 25.87 8 
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Azimuth. 
ji er; Length of 


BASE. : Base in 
Fore. Back. Meters. 


State Street to Governor’s Island . | 282 48 1.0/|102 49 40.0} 3,449.83 
= “to Powderhorn . -| 200 28 449! 20 29 36.2 | 4,970.92 
_ “to 8. B. Sea Wall -|/ 129 48 19.6 | 309 48 3. 734.06 
e “to Naval Hospital - .| 184. 43 47.1 4 43 65.3) 3,372.97, 
** to Waverley House ./147 5 505/327 5 24.7 | 1,613.91 / 

Fitchburg Depot to Powderhorn ./| 213 10 42.2| 33 11 56.1 | 4,578.89 


py ** to Naval Hospital | 202 23 Til Pe Dee 223) 336 -Bt lh RT4s-82 

: “  toWaverley H’se, | 168 17 57.8 | 348 17 546 541.69 

Waverley House to Naval Hospital,| 209 55 20| 29 55 36.0! 2,315.10 
oh ‘* to Prospect Som- 

erville . . | 114 9 . 31.6 | 294 8 16.5 | 2,794.66 


The preceding tables present, in a convenient form, the data necessary 
for any future extension of the harbor-survey, or for the ready reference 
to the Coast Survey triangulation of work done by the local engineers of 
many of the towns in the vicinity of Boston. Points in Cambridge, 
Somerville, Malden, Everett, Revere, Chelsea, Winthrop, Lynn, or Na- 
hant, can be determined directly from one or more of the permanently 
marked bases. An exact description of the position of each station is 
given in the volume of the original records of the triangulation, labelled 
‘¢ Descriptions of Stations ;’’ and a copy of this volume may be referred 
to at any time, on application to the engineer of the Board of Harbor 
Commissioners. 

In the following tables the results of the triangulation are presented in 
the form which will best serve topographers in the execution of plane 


table surveys. The relative positions of all points are shown in the 


sketch of the triangulation appended to this report. Information as to 


the location of each point may be found in the volume of ‘‘ Descriptions 


of Stations ’’ above mentioned.2 


1 Written ‘‘ State Street’’ in the records and computations. 
2 For additional tables, see end of this Report. 
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The observations have all been made by Mr. McClintock and myself ; 
and experience has shown that there is no sensible difference in our habits 
of observing. In the record-books the observations marked +- were made 
by me; all not so marked were made by Mr. McClintock. It was our aim 
to make thirty-six measurements of each of the principal angles, dividing 
them into six sets, of six repetitions each, three direct and three reversed, 
the verniers always being read before reversal. Of the less important 
angles, twenty-four, eighteen, or twelve measurements were made. 

At the beginning of the work the Coast Survey theodolite No. 12 was 
used. It is a repeating instrument, made by Gambey of Paris: its hori- 
zoutal circle is six inches in diameter, and is graduated to be read to tei 
seconds of are by two equidistant verniers. The superior construction 
of this instrument is well known ; but, owing to its low telescopic power, 
it was not suitable for use on the longer lines of our work. Most of the 
angular measurements were made with a new theodolite, constructed for 
the Board, with special reference to the work, by Messrs. Buff & Berger 
of Boston. It is a repeating instrument, with a horizontal circle eight 
inches in diameter, graduated to be read to ten seconds of are by two 
equidistant verniers; but it is easily read to five seconds by estimation. 
The object-glass has a clear aperture of an inch and a half, and a focal 
length of about eleven inches, which allows the telescope to be revolved 
in its bearings without making the wye standards of an unusual height. 

There are two achromatic eye-pieces, the magnifying powers of which 
are thirty and twenty-two diameters. The one of lower power was used 
throughout the work. The intersection of the spider-lines is such that 
the vertical angles are of sixty degrees. , 

The angles of the main triangle, Blue Hill, Prospect Waltham, and ~ 
Powderhorn, were measured with this instrument ; and, when corrected 
for spherical excess, they ‘‘ close ’’ that triangle within forty-nine hun- 
dredths of a second of arc. Their probable errors, as computed by the 
method of least squares, are 0.32 at Blue Hill; 0.23 at Prospect Wal- 
tham; and 0”.46 at Powderhorn. ‘These results have been given else- 
where in this report; but I repeat them here, as perhaps the Bee proot 
that can be given of the superior construction of the Buff & Berger 
theodolite. 

That you may readily form an opinion as to the general accuracy of the 
triangulation, [ respectfully call your attention to the close agreement of 
the lengths of such of its lines as are determined through different series 
of triangles from the original base, and to the results of an entirely inde- 
pendent test which was made a few weeks ago, after the field-work had 
been otherwise finished. 

Mr. Edward 8S. Philbrick, engineer in charge of the enclosure and 
filling of what is known as the twenty-five-acre piece of South Boston Flats, 
in his report upon the completion of that improvement (Appendix A, 
Annual Report of Massachusetts Board of Harbor Commissioners, 1877), 
refers all the points and lines defining the same to a certain base-line, 
measured upon the flats by his assistant, Mr. Joseph O. Osgood. The 
connection of this line with our triangulation, through a triangle side 
removed nine steps from the original base, Blue Llill to Prospect Wal- 
thain, is the test above referred to. 
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The length of the South Boston Flats base-line, as measured by Mr. 
Osgood, is 860.00 feet. The following are his notes upon its measure- 
ment as prepared for the Harbor Commissioners’ report : — 


C. Copper tack in the top of a wooden post 6 inches square, set eight feet in 
the ground. It is at the centre of the curve of 910 feet radius in the Com- 
missioners’ line, and is 67.65 feet from south-east corner of State dock-wall. 

P.C. Copper tack in the top of a wooden post 6 inches square, set 4 feet in the 
ground. It is at the P.C. (beginning) of curve of 860 feet radius, and 22.35 
feet back from front top line of caps of Fort Point Channel light wall. 


Standard of measurement used is the city standard 100 feet measurement, 
back of City Hall. Corrections made for temperature. 


The length of this line C. to P.C., as determined from our triangula- 
tion, is $59.96 feet; differing but four-hundredths of a foot, or a trifle 
less than half an inch, from the length as measured by Mr. Osgood. The 
aggregate length of the lines of our work leading from Blue Hill, Pros- 
pect Waltham, to the South Boston Flats base-line, is about 62 miles. 

The results embodied in this report are derived from two: entirely inde- 
pendent computations of the original observations. These computations 
were made by Mr. McClintock and myself, and by careful comparison 
and revision were made to exactly agree. 

The computations which accompany this report are my own, and the 
records are the original field-books of the triangulation. Mr. McClin- 
tock’s computations accompany the carefully prepared duplicates of these 
records, together with a copy of this report ; all of which I will hold 
until you are pleased to instruct me as to the disposition which shall be 
made of them. 

During its progress, much interest in the work has been shown by local 
engineers in the vicinity of Boston. At Somerville the Coast Survey 
station was necessarily established upon a bluff which will probably be 
graded down some 18 or 20 feet during the next few years. We had 
not, therefore, regarded _it as one of the permanent stations ; but, when 
visiting it for the purpose of providing a temporary marking, we were 
requested by Mr. G. A. Kimball, city engineer, to furnish points of ref- 
erence which would enable him to permanently mark the station. His 
request was complied with, and a substantial granite monument is now 
in position. Mr. Kimball assures us that this monument will be care- 
fully reset whenever the grading is accomplished. 

Mr. Thomas Doane, president Boston Society of Civil Engineers, 
under date of Nov. 17, 1877, made a written request that a number of 
points might be determined for the use of local engineers, in connection 
with the ‘‘ three-point problem;’’ and his request was complied with so 
far as could be done without entailing additional expense upon the survey. 

Following are the statistics of work done by my party : — 


Stations occupied . ; : . ; : x ; 23 
Signals erected ; : é : ; : i ; 23 
Points determined : ‘ : : ‘ . 4 : 4 49 
Angles measured . ; ; : ; 3 : é : - 225 
Triangles computed . i : : : 2 A : 89 
‘Number of observations , . 5,868 


The total cost of the triangulation to date is about $2,300.00, 
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The original records and computations transmitted to you herewith 
are : — 
5 vols. original records of horizontal angles observations. 


1 vol. computations of triangulation. 
1 vol.! descriptions of stations. 


While reference to the record-books will inform you of the exact 
amount of work executed by my assistant, Mr. William E. McClintock, 
I desire, in closing this report, to make a special acknowledgment of his 
valuable services. To the zeal and ability with which they have been 
rendered, the successful accomplishment of the triangulation is largely 
due. Very respectfully yours, 


FRANCIS BLAKE, Jun., 
Assistant United States Coast Survey. 


1 This volume has yet to be finished by Mr. McClintock, under direction of 
the Board, and will be forwarded to you as soon as possible. 
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REPORT OF PROF. HENRY L. WHITING ON THE INSPEC- 
TION OF THE TOPOGRAPHY OF THE RE-SURVEY OF 
THE WHARF LINES OF BOSTON UPPER HARBOR. 


To Hon. C. P. PATTERSON, Superintendent United States Coast Survey, Washing- 
ton, D.C. : 


Dear Sir, —I present herewith a report of the completion of the topo- 
graphical work connected with the re-survey of the wharf-lines of Boston 
Upper Harbor by the honorable Board of Harbor Commssioners, which, 
at their request, you directed me to supervise. 

This part of the survey has been executed by Mr. William E. McClin- 
tock, formerly of the Coast Survey, assisted by Mr. William T. Blunt, 
the assistant engineer and clerk of the commission. The working force 
of the field party has been reduced to the minimum; and, while the 
survey has been carried on efficiently, it has been done at less current 
expenditure than was allotted to it in the original estimate for this 
branch of the work. The result has been, that, while the greater cost 
of the triangulation left a reduced allowance for the topography, as much 
work has been done, and as large a part of the harbor frontage gone over, 
as was projected in the original plan of work. 

The accuracy and style of this survey are of the first order, and the 
details minutely represented. These include the marginal ground be- 
tween the outer faces of the wharves and the first street bordering the 
general wharf line. Within this space the outlines of all structures are 
determined. By a system of conventional signs, the character of each 
structure is expressed, —in wharves, distinguishing between pile-work 
and solid filling; and in buildings, between wood and brick or stone. 
This marginal work embraces a large amount of detail of value in the 
study and treatment of change and improvement in the harbor frontage. 

After consideration a larger scale was adopted by the commission for 
the maps of the re-survey than that used in the survey of 1860, ’61, 762, 
by Mr. Boschke for the United States Advisory Council, which was 3755. 
The chauge from this scale was mainly for the purpose of conforming to 
the metric system in measurement. The re-survey just made is contained 
upon twelve original plane-table sheets, on full-sized antiquarian paper, 
and fully occupying their space. Eleven of these sheets are on the scale 
of zo, and include Fort Point Channel from Dover Street Bridge to its 
mouth, the South Boston sea walls and dock, the frontage of the city 
proper, Charles River from the Navy Yard to West Boston Bridge, Chel- 
sea Creek from the Navy Yard to Meridian Street and Chelsea Bridges, 
with the improvements of the Lowell Railroad Company, and the south 
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channel of Mystic River, and the frontage of East Boston. One sheet, on 
the scale of 5,5, includes Charles River, on Cambridge basin, from West 
Boston Bridge to Brookline Bridge. 

In executing the topog raphy on this large scale, it became necessary to 
add to the original triangulation of Mr. Blake by interpolated points 
along the immediate harbor frontage. Eighteen of these new points were 
determined by Mr. McClintock from the bases given by Mr. Blake. The 
total number of points of triangulation, as the eet a determined in 
the re-survey, is sixty-seven. 

Owing to my required presence with my Coast Survey party on the 
Hudson River, and the recent closing of the Boston Harbor re-survey, I 
have neither had the time nor opportunity to verify all of the topography 
of the latter work. But those sheets which I have examined in the field 
have proved to be first-class in every respect. 

I understand your instructions to authorize my inspection of all the 
topographical work of this re-survey. It is the wish of the commission 
that I should do so at a future practicable and convenient time. Some 
supervision may also be desirable in the final treatment of the original 
sheets. 

The expenses of the survey have been carefully disbursed by the Com- 
missioners; and the work closed with the expenditure of the appropriation 
made for it. 

Respectfully submitted, 


HENRY L. WHITING. 
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Boston, April 20, 1878. . 


To the Honorable Senate and House of Representatives of the United States in Con- 
gress assembled. 


The undersigned, Harbor Commissioners of the State of Massachusetts, — 


authorized by law to memorialize Congress in behalf of the protection 
and improvement of the harbors of that Commonwealth, respectfully 
represent: 

That Scituate Harbor is one deserving protection and improvement. 

This harbor is situated at a protruding part of the outward trend of 
the western shore of Massachusetts Bay, and nearly midway between 
Boston and Plymouth Harbors, being about thirteen miles from Boston 
Light, and about fifteen miles from Gurnet Light. In character Scituate 
Harbor is a shallow fiord, with no tributary inland waters. It is open to 
the eastward, but protected from the north and north-east by Cedar 
Point, which is the northern arm of the harbor. A spit makes out from 
this point, and serves as a further partial breakwater. This point is 
subject to the wasting action of the ocean, and has already been much 
reduced. ‘The former light-house, which still remains, —although the 
light has been discontinued, — is situated upon the end of this point. 

Vessels forced upon this part of the coast in stress of weather, some- 
times cannot ‘‘ weather ’’ the Cohasset Rocks and Minot’s Ledge, which 
lie between it and Boston Harbor. Coasters, fishing-vessels, and pleasure 
boats and yachts, which, in cruising nearer the shore and in running the 
‘¢ cangway ’’ passage through the Cohasset Rocks, pass closer to Scituate, 
and may make it a harbor when they cannot reach other shelter. 

In view of the nature and capacity of Scituate Harbor, a large appro- 
priation and expensive work may not be expedient; but the Commis- 
sioners would urge that Cedar Point may be protected from further 
waste, and that some improvement in deepening the entrance of the har- 
bor may be made. 

F. W. LINCOLN. 
F. A. sNa 
% ALBERT MASON. 


1879.] PUBLIC DOCUMENT —No. 33. 49 


[E.] 


STATEMENT OF OPERATIONS DURING THE YEAR END- 
ING DEC. 31, 1878, ON WORKS FOR THE IMPROVE- 
MENT OF RIVERS AND HARBORS IN THE STATE OF 
MASSACHUSETTS, UNDER THE CHARGE OF B’VT.’ 
BRIG. GEN’L GEORGE THOM, LIEUT. COL. OF EN- 
GINEERS. 


J. — IMPROVEMENT OF Boston Harsor, MASSACHUSETTS. 


Of the work projected for the continued improvement of this harbor, 
under the appropriation made therefor by the River and Harbor Act of 
Aug. 14, 1876, there remained uncompleted on the Ist of January, 1878, 
the following, viz.: — 

1. Under a contract made June 4, 1877, with Mr. George W. Townsend 
of Boston, Mass., for breaking up and removing, to a depth of 23 feet at 
mean low water, about 290 cubic yards of sunken ledges, situated in the 
main ship channel at the Upper Middle, and near (above and below) 
Kelly’s Rock, the contractor had completed the removal of the only spur 
above Kelly’s Rock (containing 26,42, cubic yards), and 50 cubic yards of 
the ledge below Kelly’s Rock ; leaving to be completed, on the 1st of Jan- 
uary, 1878, the removal of about 131} cubic yards of the ledge below 
Kelly’s Rock, and 82 cubic yards of ledge at the Upper Middle. 

2. The completion of the removal of the sunken bowlders and ledge 
scattered over Nash’s Rock Shoal (situated in the entrance of Boston 
Harbor), so as to have a depth of not less than 20} feet at mean low 
water, being an increase of about 7 feet in depth on its shoalest part. 
About one-half of this work was done by contract in 1876; and, of the 
remainder, about 320 tons of large bowlders and ledge were removed in 
Sept. 4 to Nov. 8, 1877, by asubmarine party, with vessel and crew hired 
by the day. Work was then suspended for the winter ; leaving only about 
45 tons to be removed for the completion of the work, which was entirely 
completed in August last. 

On the 8th of April, 1878, Mr. Townsend commenced work under his 
contract for the removal of the sunken ledge at the Upper Middle, of 
which he had broken up and removed, up to the 1st of July, 50 cubic 
yards ; and on the 20th of August the remaining 82 cubic yards were 
completed by him. He then resumed work upon the ledge below Kelly’s 
Rock, and continued until the lst of December, 1878, when he suspended 
work for the winter, on account of the boisterous and unfavorable weather ; 
he having, since the 20th of August, broken up and removed to grade 
107 cubic yards of this ledge, making altogether 157 cubic yards of it 

_ remoyed by him to date, and leaving but 244 cubic yards of it to be done, 
for the entire completion of his contract. 


50 HARBOR COMMISSIONERS’ REPORT.  [Jan. 


The sea wall, which was built in 1868 and 1869 for the protection and. 
preservation of the south-east bluff of Lovell’s Island, having been so 
much damaged by the violent easterly gales to which it is exposed as to 
render its reconstruction necessary for a length of about 600 feet of its 
southern part, it was decided to increase its height 4 feet (two courses), 
and to give additional thickness to it by means of concrete backing ; also 
to protect its foundation, and the stone in front of it, by means of a rub- 
ble-stone apron ; and to protect and preserve the bluff in its rear by a 
substantial paving of large blocks of split granite firmly imbedded in 
gravel and shingle. Proposals were invited on the 9th of May last for 
all the stone required for this work, for which seventeen bids were received, 
and opened on the 31st of May. Contracts were made with the lowest 
responsible bidders for the same, as follows, viz. : — 

With Mr. Isaac A. Sylvester of Quincy, Mass., for furnishing and 
delivering at Lovell’s Island, — 

5,700 cubic feet, more or less, of dimension-cut granite, at 39 cents per 
cubic foot ; and 500 tons, more or less, of split granite, for paving, at 
$1.80 per ton of 2,240 pounds. 

Also with the Cape Ann Granite Company of Gloucester, Mass., for 

1,100 tons, more or less, of rubble-stone, at 59 cents per ton of 2,240 
pounds. 

All this stone has since been furnished and delivered under the con- 
tracts. A wharf was built on the south side of Lovell’s Island for the 
purpose of receiving the stone; also a railway about 1,000 feet in length, 
leading from the wharf to the most northern end of the sea-wall. This 
work was carried on with hired labor from the middle of June until the 
9th of December, when it was suspended to be completed next spring. 
The reconstruction of the sea-wall (proper) has been completed, as well 
as the rubble-stone apron in front of it; and the filling back of the wall 
has been completed to the height required for the back paving, leaving 
only the paving to be laid next spring, all the stone for which is now on 
hand. This work has, in part, been done under the appropriation of 
$55,000 made for the improvement of this harbor by the River and Har- 
bor Act of June 18, 1878. 

Under this same appropriation contracts have been made for the com- 
pletion of the works, upon the estimates for which the appropriation was 
based, viz.: — 

1. On the 15th of August, 1878, with Mr. Joseph E. Bartlett, the 
lowest of eight bidders for the removal of Man-of-war Shoal (situated in 
the upper harbor at the confluence of Charles and Mystic Rivers) to a 
depth of 23 feet at mean low water by 65,000 cubic yards, more or less, 
of dredging at 27 cents per cubic yard as measured in scows, the same 
to be completed on or before the 10th of June, 1879. 

2. On the 26th of August, 1878, with Mr, Isaac A. Sylvester of Quincy, 
Mass., the lowest of three bidders, for breaking up, and removing to a 
depth of 23 feet at mean low water, a sunken ledge situated near Kelly’s 
Rock, containing 145 cubic yards, more or less, at $43 per cubic yard 
measured in situ, the same to be commenced on or before the 15th of 
April, 1579, and to be completed on or before the 1st of December, 1879. 
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Dredging operations were commenced at the Man-of-war Shoal on the . 
26th of August last, and have been carried on, day and night, up to the 
present time, resulting in about 35,000 cubic yards to date under the 
contract, whereby the work for the removal of this shoal is about one- 
half done. The contractor purposes to continue these operations through- 


- out the winter unless prevented by ice or other difficulties. 


It having been found necessary to make some repairs on the several 
sea walls built on the north head of Lovell’s Island, Gallop’s Island, the 
north head of Long Island, the north head of Deer Island, and on Rains- 
ford’s Island, this work was commenced on the 17th of September, and 
completed to the extent deemed necessary on the 29th of November; 
it having been done by hired labor, and with material purchased in open 
market. 

From the foregoing statement it is seen that the only work that now 
remains to be completed under the appropriations of Aug. 14, 1876, aoe. 
June 18, 1878, consists of — 

1. The completion of the dredging at the Man-of-war Shoal, now about 
one-half done; 

2. The breaking up and removal of about 24} cubic yards of sunken 
ledge below Kelly’s Rock, under contract of June 4, 1877; and 

3. The breaking up and removal of about 145 cubic yards of sunken 
ledge below Kelly’s Rock, under contract of Aug. 26, 1878. 

The work done previous to January, 1878, for the improvement of this 
harbor, in addition to the several works above described, consists of the 
following; viz., — 

I.—The main ship channel has been straightened, widened, and 
deepened, so as to have a width of not less than 600 feet, and a depth 
of 23 feet at mean low water at the following places: viz., — 

1. At the west end of Great Brewster Spit; 

2. At the south-east and south-west points of Lovell’s Island; 

3. At the Upper Middle Bar; 
whereby this channel, from the entrance of the lower harbor up to 


Anchorage Shoal, has a width of not less than 600 feet, and a depth of 


23 feet at mean low water (or about 324 feet at ordinary high water), 
except at the Lower Middle where it Penne widening, and near Kelly’s 
Rock where obstructed By the sunken ledges recently discovered to be 
34 feet shoal. 

_ IL. — Sea walls have also been built, for the preservation and protection 
of the headlands in the harbor, at Point Allerton, Great Brewster Island, 
Lovell’s Island (north head), Gallop’s Island, Long Island (north head), 


Rainsford Island, and Deer Island (north, middle, and south heads) all 


of which are now generally in good condition. 

II. — Sunken rocks have also been broken up and removed as follows, 
Viz.:— 

Kelly’s Rock, Tower Rock, Corwin Rock, the ledges recently dis- 
covered at the west end of Great Brewster Spit, and between there and 
George’s Island (all situated in the main ship channel at ‘‘ the Narrows ’’), 
to a depth of 23 feet at mean low water. Barrel Rock in Broad Sound, 
State and Palmyra Rocks situated about one-half a mile east of Castle 
Island, have also been removed. 
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Surveys and estimates have also been made and submitted to the U. S. 
Engineer Department, and an appropriation has been asked for the addi- 
tional works for the improvement of this harbor, viz.: — 

1. Deepening and widening the main ship channel at Anchorage Shoal 
(next above the Upper Middle) to a depth of 23 feet at mean low water, 
for an average width of 1,100 feet; this width being necessary, in this” 
central position of the harbor, to enable vessels on entering or leaving the 
main channel to have free communication with all parts of the harbor, 
above and below, the estimated cost of which is . : . $90,000.00 
2. Increasing, to a width of 600 feet, the main ship channel at 

the Lower Middle, the estimated cost of which, is  . 5,000.00 
3. Straightening, widening, and deepening the main channel 

near the Navy Yard and mouth of Mystic River, so as to 

have a depth of 23 feet at mean low water, for a width of 

300 feet, the estimated cost of which is : ‘ . 70,000.00 


od 


Total $165,000.00 


Il. — Merrimac River, INCLUDING THE HARBOR OF NEWBURYPORT, 
MASSACHUSETTS. 

The project adopted for the improvement of this river consists in 
deepening its shoals by dredging, and the removal of sunken rocks from 
its channel, so as to afford a depth of 12 feet at ordinary high waiter, 
from its mouth in Newburyport Harbor in Massachusetts, up to Haver- 
hill (a distance of 15 miles), and thence for a distance of about 4 miles, 
up through ‘‘the falls,’? a depth of 4 feet in the ordinary stages of 
the river; and that for the improvement of Newburyport Harbor con- 
sists in the removal of the Gangeway Rock and the North (Gangeway) 
Rocks, to a depth of 9 feet at mean low water, the removal of the 
‘¢ Boilers’? (a sunken ledge near the city wharves) to a depth of 5 feet at 
mean low water, and other obstructions to uavigation lying in the main 
channel near the mouth of Black Rocks Creek, and elsewhere. 

For the improvement of the river above Newburyport Harbor, the fol- 
lowing work has been completed, to date, viz : — 

‘The channel completed at Hazeltine Rapids, Lower Falls, and Upper 
Falls (above Haverhill, Mass.), so as to be navigable through ‘‘ the falls”’ 
for a depth of 4 feet in all stages of the river, except in an unusually 
low stage, resulting from shutting off the water at the Lawrence Mills on 
Sundays and at night; shoals dredged, and sunken bowlders removed from 
the channel at and near Rock’s Bridge (64 miles below Haverhill), inelud- 
ing Little Currier Rock above, and Petty Rock below the bridge, greatly 
improving this, the most dangerous part of the river below Haverhill; the 
channel opened by dredging, for a width of 100 feet, to the projected 
depth, viz., 12 feet at ordinary high water, at Currier’s Shoal (distant © 
about 5 miles below Haverhill); also to the same depth, and for a width 
of 75 feet, at the shoals near the head and foot of Silsby’s Island, from 1 
to 2 miles below Haverhill, The shoal between the two bridges at 
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Haverhill has also been improved by dredging so as to have a channel 10 
fest in depth at ordinwry high water, and numerous large bowlders have 
been removed from the channel at and near ‘‘ the falls’? above Haver- 
hill; also about 80 tons of bowlders have been removed from the channel 
near the head of Silsby’s Island. 

For the improvement of Newburyport Harbor, the following work has 
also been done, viz.: — 


1. The Gangeway Rock, for the most part reduced to grade in the 
year 1870, and the sunken wreck of the schooner ‘‘ Globe,” entirely 
broken up and removed in the same year. Under the appropriation of 
$10,000, made by the River and Harbor Act of June 18, 1878, a contract 
was made Aug. 10, 1878, with Mr. Isaac A. Sylvester of Quincy, Mass. 
(the lowest of five bidders), for breaking up and removing, to a depth of 
9 feet at mean low water, 300 cubic yards, more or less, of the North 
(Gangeway) Rocks, at $28 per cubic yard, measured in situ. Work was 
commenced under this contract on the 24th of August, 1878, and prose- 
cuted up to the 20th of December, whereby about 170 cubic yards of the 
rock has been removed to grade, with a probability of the completion of 
the contract in the time required, viz., not later than the 80th of June, 
1879. 

The work then remaining to be done for the further improvement of 
this harbor will consist of, — 

1. Completing the breaking up and removal of about 160 cubic yards 
of the North (Gangeway) Rocks, to a depth of 9 feet at mean low water. 

2. Completing the removal of the main ‘‘Gangeway Rock”? to a 
depth of 9 feet at mean low water, where shown by recent surveys to 
have (in one place) less than the required depth. 

3. Breaking up and removing about 3850 cubic yards of ‘‘ The 
Boilers ’’ to a depth of 5 feet at mean low water. 

4. Removing four dilapidated sunken piers, abreast of Black Rocks 
Creek, —they being formidable obstructions to navigation, — one of them 
having but 6 feet of water over it at mean low water. 

5. Removing a very large bowlder, 15’ x 13’, by 7’ high, which lies in 
15 feet of water, in the main channel between the north and south piers, 
-and has but 8 feet of water over it at mean low water. 

The appropriation of $10,000, made for this harbor by the River and 
Harbor Act of June 18, 1878, will all be applied to the partial removal 
of the North (Gangeway) Rocks, to the extent contracted for; and for 
the further improvement of the harbor, the additional sum of $15,000 
has been asked, for the fiscal year ending June 30, 1880. 


II. — Improvement or PirymoutH HArsBor, MASSACHUSETTS. 


The existence of this harbor depends entirely upon the protection and 
preservation of Long Beach; which is a narrow strip of land that extends 
2% miles out from the mainland, in a north-westerly direction, nearly 
parallel to the shore of the town of Plymouth, and distant from it about 
‘one mile. It affords to the harbor its only shelter from easterly storms. 
In late years it has been washed away in some places, and much 
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weakened in others, to an extent seriously threatening the ruin of the 
harbor. For the protection and preservation of this beach, various 
works have been built, from time to time, until finally they have proved 
efficient and successful. 

These works consist of bulkheads, jetties, and groins, built for the 
accumulation of sand, and the planting of beach-grass, also to accumulate 
sand and give permanency to the beach thus formed ; whereby a ridge 
has been formed throughout the whole extent of the beach, which is. for 
the most part covered with beach-grass, and is now in an efficient 
condition. 

Exposed as this beach is to injury from violent easterly storms, it 
necessarily requires occasional repairs. For the permanent preservation 
of the extreme outer end of the beach, near the beacon, a rubble-stone 
bulkhead has been built. But, owing to its exposed position, the beach 
has not grown to the extent desired ; so that it has been found necessary 
to extend this bulkhead farther round the end of the beach. 

Under the appropriation of $5,000 made for this harbor by the River 
and Harbor Act of June 18, 1878, the work for the extension of the stone 
bulkhead, and the repairs of the other works where necessary, has been 
carried on from the 20th of August to the end of November last, — the 
work having been done by hired labor, with stone and other materials 
purchased in open market. This work has all been completed, with the 
exception of the stone bulkhead, which has been suspended for the 
winter, with a probability of its early completion next season. 

Under an appropriation of $10,000 by the River and Harbor Act of 


March 38, 1875, for the improvement of this harbor, a channel was 


opened, by dredging from the Middle Ground up to Long Wharf, a 
distance of about 2,500 feet, to a depth of 6 feet at mean low water 
(or 16 feet at mean high water), and for a width of 50-feet. 

The project originally provided for a channel 100 feet in width, to be 
extended southward to the mouth of Town Brook, a distance of about 
900 feet above Long Wharf, so as to form a basin in front of the wharves 
of the city, 125 feet in width, with a depth of 8 feet at mean low water. 

For the completion of this project, the additional sum of $25,000 was 
asked in my last annual report to the chief of engineers, since published 
by Congress. 


IV. — IMPROVEMENT OF PROVINCETOWN HaArspor, MASSACHUSETTS. 


Under the appropriation of $1,000 made by the River and Harbor Act 
of June 18, 1878, for the preservation and improvement of this harbor, 
operations have been confined to the extension of the stone bulkhead on 
Long Point, and planting beach-grass at Cove Section along the beach 
newly formed by the bulkhead and jetties built in 1874. This work was 
eommenced in the latter part of August, and continued until the first of 
October; in which time 506 tons of rubble stone was placed in the bulk- 
head, beach-grass planted, and the repairs completed where necessary on 
all the works built for the preservation and improvement of this harbor; 

so that they are now in excellent condition, fully answering the purpose 


, 
¢ 
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for which they were designed. They will, however, require continual 
watching and occasional repairs, exposed as they are to injury from the 
violent storms which at times occur in that locality. For this purpose an 
additional appropriation of $1,000 was recommended in my last annual 
report. 


V.— Survey or Scituate Harsor, MASSACHUSETTS. 


A survey of this harbor, with a view to its adaptability as a harbor of 
refuge, was made under my direction in September last, as called for by 
the River and Harbor Act of June 18, 1878; and a special report thereon 
has been forwarded to the chief of engineers, U.S. Army, together with 
a map, plan, and estimates for the work. 


VI. — Survey or CHARLES River, MASSACHUSETTS. 


A survey of this river to the head of tide-water, with a view to the 
improvement of its navigation, was made under my direction in Novem- 
ber last, as called for by the River and Harbor Act of June 18, 1878; and 
a special report thereon has been forwarded to the chief of engineers, 
U.S. Army, together with maps, plans, and estimates for the work. 
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[F.] 


ABSTRACT OF REPORT OF GEN. G. K.. WARREN 
TO 


Chief of U. S. Engineers, for 1878. 


Bl. 


IMPROVEMENT OF HYANNIS HARBOR, MASSACHUSETTS. 


Hyannis is situated on the south side of Cape Cod, on Nantucket 
Sound. Hyannis Harbor is the sheltered area between the breakwater 
and the shore. 

This breakwater is about 1,170 feet long, with a depth of 12 feet at 
mean low water between it and the shore. It was begun in 1828, and 
continued with few interruptions until 1837; $70,931.82 having been ex- 
pended upon it. In 1853 $5,000 was expended in repairing the east end. 

Since 1870 $37,000 has been expended in rebuilding the part above 
water, and increasing the width of the part below low water. 

Nothing has been done on the breakwater at this place during the fiscal 
year. | 

An appropriation of $3,000 was made by Act of Congress approved 
June 18, 1878, for continuing the improvement. With this amount it is 
proposed to strengthen the breakwater by putting riprap granite about its 
base, so as to increase the slope to one on two on the seaward side, and 
one on one on the shore side. 

A history of this work was given in the Annual Report of the Chief of 
Engineers for 1875, part ii., pp. 266-268. 

The amount then estimated as required to complete the work was 
$10,000. This amount, less the amount appropriated this year, is needed 
to give the work the required width of base. 

I would call attention to the importance of putting a light-house on the 
east end of the breakwater instead of the present one on the shore. 


Hyannis is in the Barnstable collection district. Barnstable is the nearest — 


port of entry. The amount of revenue collected there during the fiscal year 
ending June 30, 1878, is not known to this office. 


Money Statement. 


July 1, 1877, amount available. : . $42 94 
Amount appropriated by Act approved J une 18, 1978 . - 3,000 00 


July 1, 1878, amount expended during fiscal year. ; : 42 94 


July 1, 1878, amount available . ‘ : ; ‘ ; ‘ $3,000 00 


, en 


y rs Wide ot a 
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Amount (estimated) required for completion of existing 
project . ; ; $7,000 00 
Amount that can be Srofitably ear rian: f in Goal year ‘eas 
ing June 30, 1880 . ‘ : , 2 ‘ - : : 7,000 00 
Br2i 


IMPROVEMENT OF WAREHAM HARBOR, MASSACHUSETTS. 


This harbor is an estuary joining Buzzard’s Bay near its upper or 
northern end. The part improved by the general government extends / 
from Wareham, where it is crossed by a railway and a highway bridge, 
neither of which has draws, to Buzzard’s Bay, a distance of 2 miles. 
The improvement of this harbor, which was completed in 1876, was to 
make a channel 9 feet deep at mean low water, and from 100 to 300 feet 
wide, in the upper part of the harbor; and 10 feet deep, and from 280 to 
300 feet wide, in the lower part of the harbor. ‘The mean rise of the tide 
is 4 feet. The depth before the improvement commenced was 7} feet at 
mean low water, in a narrow and crooked channel. 

A history of the improvement may be found in Annual Report of the 
Chief of Engineers for 1877, part i., pp. 194-196. The work done under 
the last two appropriations was at a much less price than estimated, so 
that we had about $2,000 remaining on hand when the improvement was 
completed. With this amount it was deemed best to build a ‘‘ sand- 
catcher ’’ along Long Beach, to arrest the sand carried over it by the 
waves in storms into the harbor. This work was commenced last season, 
and will be completed in this season. 

No further appropriation is needed, unless a greater depth is required 
than when the plan was adopted. 


Wareham is a port of delivery. It isin the New Bedford collection district, 
and New Bedford is the nearest port of entry. The amount of revenue 
collected there during the fiscal year ending July 30, 1878, was $23,762 33. 


Money Statement. 


July 1, 1877, amount available. 2 ; : . $2,057 74 


July 1, 1878, amount expended during facal year : ; A - 1,153 38 
July 1, 1878, amount available : : 3 : ; - : ; 904 36 
B 3. 


IMPROVEMENT OF NEW BEDFORD HARBOR, MASSACHUSETTS. 


This harbor is an arm of Buzzard’s Bay on its north shore, and receives 
the waters of the Acushnet River. It is the terminus of the New Bed- 
ford division of the Boston, Clinton, and Fitchburg Railroad, by means 
of which it has become a large distributing point for anthracite coal. 
There are also large manufacturing establishments, and it has the largest 


*4, 
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whale-fishing fleets of any port on our coast. The population of New 
Bedford, and Fair Haven opposite it, is about 25,000. 

A survey was made by authority of Congress in 1874, a report of which 
is printed in the Annual Report for 1875, part ii., pp. 283-287. The 
project submitted was to make a channel 200 feet wide and 15 feet deep — 
at mean low water, from the deep water in front of Fair Haven to the 
_ wharves at New Bedford across the shoals, where the ruling.depth be- 
fore was 12} feet at mean low water. The mean rise of the tide is 3.7 
feet. 

The depth of 15 feet was adopted here because that was about all that 
vessels could carry over the shoals before reaching Fair Haven. 

The amount estimated to complete the work was $24,000. 

An appropriation of $10,000 was made by Act approved March 3, 1875. 
Contract with the lowest bidder, the Atlantic Dredging Company, for 
174 cents per cubic yard, made a channel 15 feet deep and 105 feet wide. 
The line of it is straight from deep water at Fair Haven to Commercial 
Wharf, New Bedford, the first location being a little changed to secure 
better ranges for sheering. 

Another appropriation of $10,000 was made by act approved Aug. 14, 
1876, but the work was not authorized until the following April. A con- 
tract was made with Mr. W. H. Molthrop (Morris F. Brainard doing the 
work), the lowest bidder, at 101 cents per cubic yard. The low price 
caused delays in executing the contract, and the time had to be extended 
to June 30, 1877. 

‘he low price not only enabled us to complete the channel to the width 
first planned, but to increase it to a width of 300 feet, and to extend it 
nearly 1,000 feet farther up the harbor along the harbor-line in front of 
the wharves occupied by the whalers, and to the channel leading to the 
basin above the bridge. 

The Reading Railroad Company have done considerable dredging from 
this new channel to their wharves. 

The material dredged by the government was first dumped in Clarke’s 
Cove, afterward east of Egg Islands, both places entirely out of the 
harbor. 

No appropriation was asked for the fiscal year ending June 30, 1879. 
None is asked for the succeeding fiscal year, as the improvement, as far 
as authorized, is completed. 

The operations in the last fiscal year were superintended by Mr. H. A. 
Bentley, assistant engineer. 


Money Statement. 


July 1, 1877, amount available ‘ ; ‘ : . $9,654 60 
July 1, 1878, amount expended during heal year . : 2 . 8,852 78 


July 1, 1878, amount available . : : : ; : : : 801 82 
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IMPROVEMENT OF FALL RIVER HARBOR, MASSACHUSETTS. 


Fall River, the largest cotton-manufacturing town in the United States, 
is situated on Mount Hope Bay, an arm of Narragansett Bay. Fall River 
Harbor is that part of the bay in front of the town. The part improved 
by the general government lies between the Rodman Wharf and the 
wharf used by the steamers running to Providence, a distance of about 
1,500 feet. The improvement sought was a channel 12 feet deep, and 
100 feet wide at the narrowest part, at mean low water, where the depth 
was from 6 to 12 feet. The mean rise of tide is 4.7 feet. The harbor: / 
was surveyed in September, 1873; and a report with plan and estimates 
submitted by me Dec. 31, 1873, and printed in Annual Report of the 
Chief of Engineers for 1874, part ii., pp. 284-286. 

The amount estimated as necessary to complete the Ps ANS, as 
— designed was $45,000. 

By Act of Congress approved June 23, 1874, $10, 000: was appropriated 
for this work. With this amount the bowlders lying on the surface were 
removed by contract, at the rate of $3.50 per ton. The amount removed 
under this contract was 1,047? tons of bowlders, and 364 tons of gravel 
and small bowlders. An additional appropriation of $10,000 was made 
by Act of Congress approved March 3, 1875. This, with the unexpended 
funds of the previous appropriation, was expended in removing, by con- 
tract, 21,222.19 cubic yards of material, including bowlders of 2 cubic 
yards and less, at 48 cents per cubic yard, and 136.53 cubic yards of 
bowlders over that size. 

By Act of Congress approved Aug, 14, 1876, $10,000 was appropriated 
for this work. This was expended, by contract, during the present fiscal 

year, in removing 12,8574 cubic yards of material, including bowlders of 
1 cubic yard, at 55 cents per cubic yard, and 176.34 cubic yards of bowl- 
ders over 1 cubic yard in size, at $8.40 per yard. 

The low prices at which the dredging was done enabled us to make a 
channel 160 feet wide and 12 feet deep, with an additional width of 100 
feet 11 feet deep at mean low water, with the $30,000 appropriated. The 
original estimate was $45,000 for a channel 100 feet wide. The cost of 
dredging was estimated at $1 per cubic yard: it was done at 48 and 55 
cents. 

The improvement is now completed with a channel of the depth sought 
and an increased width. 


This improvement is in the Fall River collection district, and Fall River is 
the port of entry. The amount of revenue collected there ue the fiscal 
year ending June 30, 1878, is $18,970.05. 


The work during the past year has been under the superintendence of 
Mr. H. A. Bentley, assistant engineer. In November and December, 
1875, while the improvement was being prosecuted, tidal observations 
for a lunation were made in order to establish a mean low water plane, 
and determine the rise and fall of tide. The following is a table of these 
observations : — 
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= 
Date. | High Low Date. High _ Low 
/ water water water. water. 
{. 

1875. | Feet. | Feet. 1875. Feet. Feet. 
November 9 24} 6.3 | 2.4 November 24 . 5.9 2.7 
101 She otic eat 26 6.9 2.4 
Tt ‘Pee 1.8 yy wae 6.8 2.0 
12 7.1 1.4 29: + 7.0 1.9 
13 Ahead! 1.0 | 30's 6.2 Res 
15 TOM 1.4 | December 1 . 6.7 2.0 
16 Tad. Wee it %\% 6.4 2.3 
17 6.8 | 1.3 ee 6.2 2.7 
18 2 Minas ae Ce oy 6.5 2.2 
20 5.6 2.1 6 6.4 2.4 
22 . 6.4 2.0 || 4 6.6 2.1 

23 ~ | 6.6 2.5 


Mean rise and fall, 4.7 feet. Mean low water is referred to a bench-mark, which is the 
top of the foundation-stone at the north-west corner of Massasoit Flour Mill. It is 9 feet 7 
inches above mean low water. An arrow cut in the stone points to the mark. 

‘ 


Money Statement. 


July 1, 1877, amount available : : 5 d 5 . $10,255 47 
July 1, 1878, amount expended during fsca yank ; i ‘ . 10,256 47 


B 5. 
IMPROVEMENT OF TAUNTON RIVER, MASSACHUSETTS. 


This estuary, or so much of it as has been improved by the general 
government, extends from Weir to Dighton, a distance of about six miles, 
where it joins or widens out into a bay. The name Taunton River is, 
however, sometimes applied to this estuary as far down as Fall River, 
74 miles below. At Weir it is spanned by a draw-bridge, with two open- 
ings of about 40 feet each. At low water the river is in many places less 
than 100 feet in width, and before dredging there was not more than 1 
foot depth in the shoalest places. The mean rise and fall of tide at 
Dighton is 5.28 feet ; at Weir, since the improvement, 3.41 feet : before 
any improvements were made, it was probably not greater than 23 feet 
at the latter place, but the exact range then is not known. 

The improvement sought at first was to get small sailing-vessels up to 
Weir. In 1852 a survey was made by Lieut. Rosecrans ; and in Decem- 
ber, 1853, an estimate for a channel 60 feet wide and 4 feet deep at mean 
low water was submitted by Capt. George Dutton, United States Engi- 
neers. In March, 1870, Capt. J. A. Smith, United States Engineers, 
in a report upon this improvement, estimated for a channel of the same 
dimensions as that of Capt. Dutton. An appropriation of $10,000 was 


made by Congress July 11, 1870, and another appropriation of $10,000 — 


by Act approved March 3, 1871. These amounts were expended in dredg- 


ing a channel through the ‘‘ Needles.’?’ On the completion of this 
dredging, Gen. Thom, United States Engineers, had a survey made, 
and from this survey made an estimate of the amount of material to be 


remoyed to secure a channel 9 feet deep at mean high water up to Weir. 
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‘The amount estimated as necessary to be removed was 31,000 cubic yards, 
or about twice as much as for the improvement of Capt. Dutton in 1853 
and Capt. Smith in 1870. 
It will be observed that the depth sought in Gen. Thom’s plan was 
9 feet at high water, while that estimated for by Capts. Dutton and 
Smith was 4 feet at mean low water. This, with the mean rise of about 
3} feet at Weir, would give a draught of about 74 feet at mean high 
‘water. 


ascended the river at high-water; and the smallest of these only went 
_ above the obstructions at the ‘‘ Needles,”’ the others unloading below. 
As soon as the channel was dredged through the ‘‘ Needles,’’ larger 
vessels were employed, and tugs used to tow them up and down the river. 
This work was transferred to my charge July 1, 1872. The appropria- 
tion of $10,000 made by Act approved June 10, 1872, was expended by 
me in dredging a channel through Burt’s Shoal and Pond’s Rocks Shoal, 
60 feet wide and 44 to 5 feet deep at mean low water, in accordance with 
_ the plan submitted by Gen. Thom. Surveys were made during the 
season of the shoals not before surveyed. A set of observations were 
: made to establish the low and high water planes from Dighton to Weir. 
The appropriations of $10,000 made by Act approved March 38, 1873, and 
_ $10,000 by act approved June 23, 1874, were expended in dredging and 
removing bowlders. In April, 1873, a survey was made of the channels 
dredged, of the shoal above Berkley Bridge, of the obstructions at the 
*- Nook ”’ at Peter’s Point, and of Cobb’s Shoal at Dighton. No detailed 
examinations had been made at these points, and only approximate esti- 
mates for the removal of the obstructions. 

As before stated, vessels are almost invariably towed up and down this 
river. ‘The tugs, with their vessels and scows, start from Dighton on the 
flood-tide as soon as they can cross the rocks and shoals in that part of 
the river, in order to reach Weir by or before high water, and that a new 

| tow can be formed to take down the river on the first of the ebb 
; If any delay occurs in taking the tow up, so that they cannot leave 
Weir until after ebb has commenced, they will not reach the obstructions 
; at and near Dighton until the tide has fallen 2 feet. Here, then, under 
these circumstances, we would not have secured a 9-foot draught for 
vessels by making 9 feet depth at mean high water. To do this it was 
P determined to make in the work below the ‘‘ Needles ’’ 10 feet depth at 
mean high water. 
] 


. _ At the time the first estimates were made, only small sailing-vessels 
/ 
: 


With the $10,000 appropriated by Act approved March 3, 1875, a chan- 
nel 10 feet deep at mean high water was dredged through Cobb’s Shoal 
at Dighton, and of the same depth at Wikamount, and bowlders removed 
from the ‘* Nook,’’ and the point of the ledge extending into the channel- 
way at Peter’s Point. This completed the improvement designed to 
allow vessels of 9-feet draught to ascend to Weir at time of mean high 
water, except the shoal at Berkley Bridge and some bowlders scattered 
along the channel and in sharp bends. 

To do this it was estimated $5,000 would be required. With 9 feet 
secured in this river, except on the sand-shoal at Berkley Bridge, which 
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lacks but a few inches of the required depth, vessels and barges have 
been employed drawing nearly or quite this depth ; and as the tugs start 
with them at Dighton before high water, they strike at Berkley Bridge 
Shoal, and often at new shoals and bowlders above, which probably have 
9 feet at mean high water, but not at any lower stage of the tide. 

The barges used here are very long, and frequently in making the 
' short turns strike both banks of the channel. 

The bowlders are dangerous obstructions ; and with the $2,000 appro- 
priated by Act of Congress approved June 18, 1878, it is proposed to 
remove them as far as the funds will pay for. The removal of Berkley 
Shoal to 10 feet depth at mean high water would allow vessels to go far- 
ther up before striking ; but it is deemed best to leave this as a limiting 
depth, and use the available funds in removing bowlders to give increased 
depth and width. The improvement of this river will be substantially 
completed, as designed, to give 9 feet draught with the expenditure of 
$5,000, estimated for by me in Annual Report of Chief of Engineers for — 
1876, part i., pages 205, 206. This will require an appropriation of 
$3,000 in addition to the amount now available ; which is asked for the 
fiscal year ending June 30, 1880. 

A larger channel would be desirable, and no dows will be asked for; 
but, with the completion of the improvement as originally designed, I 
do not feel authorized to estimate for any thing more. 


Taunton River is in the Fall River collection district. The amount of reve- 
nue collected during the fiscal year ending June 30, 1878, was $18,970.05. 


Money Statement. 


_ July 1, 1877, amount available 3 ‘ r - $100 93 
Amount appropriated by Act approved June 18, "1878 - 2,000 00 


$2,100 93 
July 1, 1878, amount expended during fiscal year 00 
July 1, 1878, amount available : * : : ‘ ; . A 2,000 00 
Amount (estimated) required for completion of existing project . 3,000 00 


Amount that can be profitably expended in fiscal year ending 
June 30,1880 . : : . d ° “ oe . - 3,000 00 


‘ . 
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HARBOR COMMISSIONERS’ Orricr, No. 8 PEMBERTON SQUARE, 
Boston, January, 1877. 


To the Honorable Senate and House of Representatives of the Common- 
wealth of Massachusetts. 


- The Board of Harbor Commissioners respectfully submit 
their Eleventh Annual Report :— 


SoutH Boston FuatTs. 


The reclamation of South Boston Flats, by the use of 
material for filling taken from the banks and bed of the main 
channel, has made fair progress during the past year. The 
twenty-five acre piece which the Commonwealth has under- 
taken to reclaim, has been walled in, substantially, as far as the 
first dock inclusive, and requires only about 64,000 cubic 
yards more (which the dredging of the dock will supply) to 
raise it to grade thirteen, above which the filling is to be of 
gravel. 

The engineer seems to have foreseen so perfectly the degree 
to which the rubble underlying the heavy wall would yield to 
the pressure from above, that now, when time enough has 
elapsed, in his opinion, for the entire settlement to have 
taken place, the coping of the wall is found to be upon its 
predestined grade,—sixteen feet above mean low water. The 
sinkage has been about six inches, and so nearly uniform, 
that the wall may be said to have moved as a single mass. 

Excepting the removal of a considerable body of shoal 
ground off Long Wharf, the dredging has been confined to a 
belt in front of the Commonwealth’s property, and a connect- 
ing channel to deep water beyond. It is designed that the 
dock shall be accessible at low tide for vessels from sea draw- 
ing twenty-three feet of water, and this draught can now be 
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carried past the front of it, into the mouth OF Fort Point 
Channel. 

The brief but comprehensive report of Mr. Edward S. 
Philbrick, engineer in charge, will be found in the Appendix, 
and may be referred to for a more precise description of the 
present state of the works. 

In the plan for reclaiming these flats, retaining-walls of two 
kinds were projected: one of these was to be a heavy struct- 
ure, with a rubble base resting at the bed-level of the main 
channel; the other, a light structure resting on piles about at 
the general level of the flats. Wherever the light wall was . 
to be used, its site was set back some distance from the deep- 
water frontage, in order that the piles should be covered from 
the worms and sustained by the earth. The platform referred 
to by the engineer was designed to cover the shallow space 
between the channel and the wall, and serve as a bridge or 
wharf from the ship to the shore, as may be seen in the sketch 
accompanying the Sixth Annual Report. This platform was 
not, of course, to be a constituent part of the retaining-wall, 
and it was not anticipated that its construction would pre- 
cede the demand for its actual commercial use, unless some 
tendency to erosion or slipping of the bank should manifest 
itself. The engineer, as will be seen, suggests that within 
the dock, where berths for ships of great draught are 
to be provided, the bank along the frdtit of the light wall 
should be prevented from slipping, either by omitting some 
of the dredging, or by driving a row of spruce piles. The 
latter course appears to the Board most advisable; because, 
to omit any of the projected dredging in the dock might 
prejudice the sale of the property. These piles, imbedded in 
the mud, will neither perish from decay nor worms, so that 
their office will be permanent; and, as a guide to the dredg- 
ing party, they will be of no small value, experience having 
shown that the utmost vigilance of the Board, the engineer in 
charge, and the inspector, fails to prevent irregularity in 
dredging, both as regards alignment and depth. 

It was obvious, at the beginning of the year, that it was 
impossible for the contractors to complete their work by the 
first day of October, as stipulated in their contract; and the 
Legislature appropriated only what might be required within 


| Shy 
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the year. It does not yet appear that the State will suffer 
from the delay of the contractor, and it is quite certain that 
in some respects the work is much better for less haste. Of 
the original estimate of the engineer, there remains unappro- 
priated $98,521. If to this is added the sum named by him 
for the piling necessary to secure the bank from slipping, 
$4,000, the amount to be appropriated for the coming year, 
during: which it is expected the work will be completed, is 
$102,521. 


Dumping-grounds. 


During the past season, the Board called the attention of 
the agents for the Commonwealth Flats at South Boston, to 
the fact, that in the execution of the dredging by the Board, 
in the application of the income from the compensation fund 
to harbor improvement, as well as in the dredging by private 
parties and corporations, there would be large amounts of 
material to be disposed of, valuable for filling. 

The agents responded cordially, and, in conference, laid off 
a portion of the South Boston Flats, beyond and adjacent to 
the territory sold to the Boston & Albany Railroad Com- 
pany, and, in conjunction with the said railroad company, 
built suitable bulkheads for securing the material from waste. 

At the time that the engineers of the United States com- 
menced their excavations at the Upper Middle Bar, the 
material removed had no market value, principally because 
the large scows used by the contractors drew too much water 
to be floated upon flats then in process of reclamation. The 
Board suggested about that time, that a location could be 
given for depositing the material upon the South Boston Flats, 
provided bulkheads should first be built to prevent its return 
to the main channel. It appeared, however, that the pro- 
visions of the appropriation bill, under which the dredging 
was being done, did not admit of any expenditure on con- 
structions like that suggested. The Board then gave the 
ranges of an unfrequented portion of the Lower Harbor, near 
Hangman’s Island (belonging to the Commonwealth), where 
the material could be dumped without injury to valuable 
channels. All other persons, whether contractors for the 
Commonwealth or for private parties, who could not usefully 
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dispose of material of this kind, were directed to carry it to 
the same place. The Board was not without misgivings that 
the remoteness of the ground assigned might induce the 
bargemen, under cover of night, or amid the hardships of 
stormy weather, to unload prematurely; and therefore in- 
formally represented to the United States engineer, that the 
public interest would be best secured if the inspector, who 
made the count upon which the contractor was paid, could be 
located at Hangman’s Island, and thus secure the delivery of 
material at the proper place. This arrangement could not 
be made, and the Board resorted to what seemed to be the- 
next best course, which was to request the harbor-master, 
Capt. Francis C. Cates, to keep a strict watch, and report to 
the Board delinquencies of the kind referred to. This proved 
to be a very timely step; the vigilance of the harbor-master 
led to the discovery of several cases of scow-loads dumped 
in the channel-way, of which the Board made representation 
to the United States engineer, who ordered their removal, 
or the dredging of an equal amount from the shallowest part 
of the channel. 


SHOALS IN Boston Upper HARBor. 


In pursuance of the authority granted to the Board, the 
work of dredging the shoals in Boston Upper Harbor has 
been continued, and new work has been begun during the last 
season. Peculiar difficulties have arisen in dredging along 
the immediate front of the business portions of the city, which 
have caused unlooked-for delay and embarrassment in the 
execution of the work. 

The new work commenced is that referred to in the last 
report of the Board, off the water-face of East Boston,.and 
consists in the removal of the shoal ground in front of the 
south dock of the National Dock and Warehouse Corpora- 
tion, and includes an area of about 68,400 square feet. 
Contracts have ,been made with the Harbor Improvement 
Company for the execution of this work, which has bee 
nearly completed. 

Petitions have been presented to the Board by the Cunard 
Steamship Company, and by the Boston & Albany Railroad 
Company, for the removal of shoals off their respective front- 


1877.] HOUSE—No. 25. 7 


ages in Kast Boston. A survey has been made of the ground 
in question, and an approximate estimate made of the dredging 
required, which amounts to about 103,000 cubic yards. 

The localities referred to are shown in the Appendix, on 
a map, entitled “A Map of a portion of Boston Harbor.” 
The petitions above referred to, will also be found in the 
Appendix, © 


CHARLES River Basin. 


The Cambridge Improvement Company and others, acting , 
under the license of the Board, dated April 27, 1875, have 
continued their improvements between West Boston and 
Cragie bridges, and have executed the following work :— 


One hundred and twenty-three thousand four hundred and five 
cubic yards of material have been dredged as compensation for tide- 
water displaced by their structures and filling. 

Five hundred linear feet of sea-wall have been built. 

One hundred and seventy linear feet of foundation and ballast for 
sea-wall have been laid. 

Seven hundred linear feet of wooden bulkheads have been built. 


In addition to the above work, the city of Cambridge has 
built Binney Street sewer, and filled in material as ballast to 
it, which has been dredged from the channel of the basin 
above West Boston Bridge, to the amount of 7,000 cubic 
yards. 


Boston LAND COMPANY. 


The Boston Land Company has brought to the attention of 
the Board, a project for creating on the flats of the company 
lying on the south-easterly side of Breed’s Island, occupied 
in connection with territory in tide-water beyond the line of 
the riparian title, a new and extensive water-frontage suitable 
for ocean steamers and vessels of the largest class. This 
frontage it is proposed to develop in connection with a tract 
of land to be raised to the proper grade from tide-water by 
filling, and to be improved for docks, wharves, warehouses, 
railroad tracks, and all the facilities for the landing and 
shipping of cargoes. 

The construction of a ship channel, deep enough for vessels 


* 
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of the greatest draught of water, extending from the main 
channel of the harbor near Governor’s Island, is an essential 
part of the scheme. 

This enterprise, we understand, will be brought to the 
attention of the Legislature during the present session. 


GREEN Harpor RIVER. 


As a basis for the action of the Board, the engineers were 
directed, during the last summer, to make a survey of Green 
Harbor River, in Marshfield, including the bar outside of the 
headlands of the harbor, or anchorage basin, and the part of - 
the river above the basin and below the dike erected in 1872. 

This survey has been accurately made. The tidal data have 
been obtained from observations made at Boston Light and at 
Green Harbor, and these results compared with those of 
Prof. Mitchell at Sandwich, taken in connection with his sur- 
vey of 1860 for the Cape Cod Ship Canal, and also with the 
results of Col. Graham’s surveys at Provincetown in 1833-35. 
From all these observations, the plane of mean low water 
for this part of Massachusetts Bay has been determined, and. 
permanent bench-marks established at Green Harbor, to which 
all the levels of the recent survey refer. 

The high-water outline of the beach, harbor and river, from 
Bluefish Rock to the dike, with some marginal topography, 
have been surveyed, and points identical with those of the 
United States Coast Survey of 1857 determined, sufficiently 
well to give a basis for the comparison of the high and low 
water lines of the two surveys. The contours of the bar, 
channel, and bed of the harbor basin, as far up as the lower 
end of the first marsh island, have been determined by numer- 
ous level stations. 

At the time that the project for the dike was under consid- 
eration, no survey of the bar and mouth of the river was 
made. As far as could be observed, the Coast Survey map 
still represented the general features of the topography, and 
no change decidedly detrimental to navigation had occurred. 
No soundings were furnished upon the map just mentioned ; 
but by inquiry of fishermen the surveyors satisfied themselves 
that the harbor proper had remained essentially the same ; 
while it was manifest that a considerable increase of the beach 
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separating Cut River from the sea had taken place, and this 
seemed to threaten the entrance, as a remote possibility. 

As has been said, no soundings are furnished by the topo- 
graphical map of the Coast Survey (1857), and therefore the 
estimate that will be first given of the total deposit which has 
taken place in the interval between the two surveys is only 
an approximation,—but a safe one, it is believed, in the 
respect that it is not an exaggeraticn. The portions of the 
two maps which have been compared may be distinguished 
as the basin and the bar,—the former being the space 
between the Narrows at Washburn’s Point and the first 
marsh is land above, about 81 acres as limited by the low- 
water lines of 1857; and the latter, the low-water space of 
13% acres (1857) seaward of the Narrows, limited by the 
are of a circle passing through’ the extremity of Bluefish 
Rock,—the said cirele having a radius of 1,900 feet, with its 
centre at the outer end of the first wharf or stage now exist- 
ing at Cut River Village. 

In the basin, as above described, the total deposi? amounts 
to about 52,000 cubic yards since the dike was projected ; and 
on the bar, the total deposit since 1857 amounts to 106,000 
cubic yards. The amount deposited in the basin, above the 
plane of mean low tide and beyond the low-water lines as they 
existed before the dike was projected, amounts to 23,000 
cubic yards; while the amount similarly deposited upon the 
bar singe 1857 amounts to 63,000 cubic yards. 

It would be unwarrantable to attribute the whole accumu- 
lation over the spaces examined to the reduction of the tidal 
scour which was formerly strong enough to keep the entrance 
free. The very fact that there are such great volumes of sand 
drifting along the coast, ready at every flood-tide, or inroad 
of storm seas, to enter all the rivers and creeks, might lead 
one to expect that gradually all basins (as distinguished from 
channels) are to be filled up. The case of Plymouth Har- 
bor, in this very neighborhood, is the best illustration of this. 
The recent Coast Survey Chart, compared with those of the 
seventeenth and eighteenth centuries, shows that many mill- 
ions of cubic yards of sand have accumulated in the main 
ship channel and in the bay below Brown’s Island (see a 
report on the Physical History of Plymouth Harbor, in Ap- 
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pendix). Moreover, some observations made by the Coast 
Survey during the past year, being compared with others 
of previous years, indicate that in the portion of Cape Cod 
Bay, adjacent to the neighborhood under examination, there 
is a meeting of very peculiar coast currents, bearing material 
for shoal-building. 

The Board, after carefully considering all the possibilities 
of the case by the light of the recent surveys and studies of 
its engineers, saw no sufficient reason to change the opinion, 
expressed in the report of last year, “that what has occurred 
must be mainly attributed to the dike.” An order was there- 
fore issued directing the removal of the accumulation, or so 
much of it as may-be necessary to secure a channel for the 
passage of boats and small vessels. 

The channel referred to, in the order which follows, was 
located upon the most recent survey in such a manner as to 
require the least excavation,—as far as such an economical 
consideration was consistent with the main purpose of the 
work. Within the pathway of this channel, three shoal 
places occur where the surface of the bottom is at, and above, 
the plane of mean low water. The first, or larger shoal, is 
within the harbor basin and above Washburn’s Point, and 
makes a channel bar of about 600 feet in length, ranging 
from 0, on the low-water plane, to 1.6 feet above it. The 
second shoal is opposite Washburn’s Point, and forms a — 
channel bar of about 200 feet in length, ranging from 0 to 
0.8 feet above. The third shoal is about half-way between 
Washburn’s Point and the outer harbor line of the main shoal, 
and forms a channel bar of about 75 feet in length, at about 
0, or low water plane. The area contained within the lines of 
the prescribed channel referred to. is about eight acres, and 
while the maximum shoaling is 1.6 feet, the average over the 
whole channel will amount to about 10 inches. 

The statute provides that if the proprietors fail to remove 
the obstructions as required within six months after due 
notice, the Harbor Commissioners shall cause the same to be 

removed at the expense of the said proprietors. 

There is no fund from which this Board could pay for such 
a removal until reimbursement could be obtained from the 
proprietors, and it is not probable that any contracts could be 
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made with payments contingent upon recovery from the pro- 
prietors ; and thus for all practical purposes the power of the 
Board is exhausted in giving the notice unless further provi- 
sion is made. What effect a failure of the proprietors to 
comply with the notice will have upon the legality of the 
structure can only be tested in the courts. 


COMMONWEALTH OF MASSACHUSETTS. 


HARBOR COMMISSIONERS’ OFFICE, 8 PEMBERTON SQUARE, 
Boston, September 13, 1876. 


To the Proprietors of Green Harbor Marsh, mentioned in Section four of Chapter 
three hundred and three of the Acts of the year eighteen hundred and seventy- 
one. 

Whereas, The proprietors of Green Harbor Marsh, in the town 
of Marshfield, were by the provisions of chapter 303 of the Acts of 
the year 1871, authorized to erect a dam and dikes across Green 
Harbor River at or near and not above Turkey Point, so called, 
with one or more sluice-ways and gates for the purpose of draining 
Green Harbor Marsh and improving the same, and preventing flow- 
age from the.sea; and | 

Whereas, The said proprietors did, under the authority of the 
said Act, erect a dam and dikes across said Green Harbor River, at 
the place and for the purposes contemplated and provided for in 
said Act; and 

Whereas, By the fourth section of the said Act, it was provided, 
that should shoaling take place above the level of mean low water 
in the channel of Green Harbor River, and its approaches below the 
dam and dikes in consequence of the constriction of said dam and 
dikes, said shoaling shall be removed by the proprietors of Green 
Harbor Marsh under the direction and to the acceptance of the 
Board of Harbor Commissioners; and ; 

Whereas, The undersigned, the Harbor Commissioners men- 
tioned in and intended by said Act, upon a full hearing and an 
inspection and examination of said dam and dikes and said river, do 
find and determine, that shoaling has taken place above the level 
of mean low water in the channel of said Green Harbor River and 
its approaches, below the dam and dikes erected as aforesaid in 
consequence of the construction of said dam and dikes ; 

Now, THEREFORE, you are hereby notified and required to remove 
said shoaling and obstructions from the channel of Green Harbor 
River and its approaches, and in doing so you will be governed by 
the following directions, to wit :— 
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The obstructions of sands above the level of mean low water 
lying within the following prescribed lines, shall be removed : 

The easterly and northerly line shall begin at a point in the line 
of mean low water, on the southerly side of said river, about mid- 
way between the easterly and westerly high-water shores thereof, 
and distant about 300 feet southerly from the southerly point of the 
marsh island next above it, and shall follow the general course of 
the present low-water channel south-easterly to the foot of the 
strand, or bank left bare at low water, on the easterly side of said 
river, distant 80 feet from a salient point in the high-water line 
thereof; thence following the general curve of the shore along the 
foot of the strand, in a southerly, south-westerly and south-easterly 
direction, around the point of beach which forms the south-easterly 
point, or headland of Green Harbor, at distances varying from 50 
to 80 feet from the high-water line of said point of beach; thence, 
still following the general trend of the foot of the strand, at distances 
varying from 160, 150, 230 and 330 feet (at Bluefish Rock) from 
the high-water line to the low-water line of the main shore. The 
westerly and southerly line shall run from the point of beginning in 
the low-water line of said Green Harbor, parallel to the above 
described easterly and northerly line and distant from it 100 feet 
for a distance of 1,550 feet; thence the line shall run straight in a 
southerly and little easterly direction, for a distance of about 700 
feet to a point in the low-water line of the main shore, distant 500 
feet south-westerly from the end of the first-described line. 

The space enclosed within the above-described lines is shown in 
red color upon a plan of said harbor on file in the office of this 
Board, entitled ‘‘ A Map of Green Harbor, Mass., showing the chan- 
nel and its approaches at mean low water.” 

Or an excavation in the channel of said river and its approaches 
to the level of mean low water having a width of not less than 100 
feet from the harbor basin to past the headlands of the same, having 
a width of not less than 500 feet at the low-water line of the main 
shore, may be made, following any other course from the point of 
beginning, before mentioned, to the sea, satisfactory to this Board. 

The level of mean low water is referred to the following described 
bench-marks : 

Bench-mark A is situated on the top of the smaller and more 
northerly of two bowlders in the marsh, situated 70 feet N. N. W. 
from a bridge over a creek in said marsh, and is also 245 feet S. S. 
-E. from the chimney of Mr. Thomas Keith’s house, and is marked 
by two cuts in the rock, thus, 34. The height of this bench-mark 
above the level of mean low water, is 10.740 feet. 

Bench-mark B is situated on the top of Bluefish Rock, 74 feet N. 
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E. of the highest point of said rock, and is marked by three cuts in 
the rock, thus, .%.. ‘The height of this bench-mark above the level 
of mean low water, is 18.260 feet. 


({LOUCESTER. 


The rapid development of the fisheries and kindred interests 
at Gloucester, during the past ten years, has given to this 
port peculiar importance among our commercial stations. 

This harbor, called by Champlain, who visited it in 1606, 
Le Beau-port, has sustained its good name. No diminution 
of depth has taken place at its entrance, and none within the 
roadstead as far up, certainly, as Rocky Neck. Opening to 
the south-westward without actual obstruction in the ap- 
proach, “this port,” as Champlain reported, “is very fine 
and good,—having enough water for ships, and_ shelter 
behind the islands.” According to the Annual Report of the 
Coast Survey for 1869, the roadstead has anchorage-room 
for 327 miscellaneous vessels riding freely at anchor, and an 
extreme exposure of 284 miles. 

The “shelter behind the islands” is, however, quite inade- 
quate for the great fleets of fishing and merchant vessels that 
now resort to this harbor; and, while it must be admitted 
that well-found vessels may safely ride out heavy gales in 
portions of the roadstead, it often happens at such times that 
the best locations are overcrowded. General John G. Fos- 
ter, in his report to the engineer-in-chief of the United States, 
dated January 20, 1871, “after a careful consideration of the 
whole subject,” proposed that a breakwater should be built, 
connecting Dog Bar and Rock Shoal with Eastern Point. 
Shelter of this kind would permit vessels to moor closely 
without danger of mutual injury, and thus practically enlarge 
the capacity of the roadstead. It would also extend the 
frontage suitable for wharves, etc. No appropriation has 
ever been made for this breakwater. In fact, the only money 
expended by the general government in the improvement of 
this harbor, within the knowledge of the Board, is the sum of 
$10,000, successfully used by General George Thom in blast- 
ing out rocks or lifting bowlders from the Upper Harbor and 
its approach. 

The Inner Harbor, upon which the city is situated, has 
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an ample depth in its contracted channel-way, but the shores 
are so flat and rocky that difficulties present themselves in 
the construction of landings which only a very energetic 
and prosperous community could have overcome. The 
study and approval of plans for building wharves at 
Gloucester, were among the earliest duties of the Board, and 
in assisting to reconcile conflicting claims upon the flats that 
lay in front of riparian proprietorships, the Board has gen- 
erally expressed its judgment after a careful consideration, 
and met a cheerful acquiescence from a class of busy men, 
who desired only their just proportions without recourse to 
legal proceedings. 

During the past year, which has witnessed less activity in 
all other ports, as far as the offices of this Board extend, the 
calls for licenses to build wharves at Gloucester have exceeded 
in number those of any previous year, and have involved less 
conflict among the applicants and their neighbors than might 
have been expected in so crowded a place. The following 
information concerning the commerce and fisheries of this 
port is kindly supplied by Mr. F. T. Babson, United States 
collector :— | 


Tonnage of district, 1868, , ; ? : - 26,100 tons. 
Number of vessels, 1868,. ; : é ; ; 029 
Tonnage of district, 1876, ; ; ; . . 84,580 tons. 
Number of vessels, 1876, : ; ; ; 3 522 

Value of fisheries, 1869, . ‘ : 4 : ‘ $3,600,000 | 
Value of fisheries, 1875, . : : : 4,600,000 


Imports increased 100 per Rake in a years. 

Foreign arrivals increased 100 per cent. in ten years. 

One hundred and twenty-five thousand hhds. of salt were imported 
last year in 45 vessels; tonnage, from 300 to 900 tons burden. 


The trade with Nova Scotia and Canada remains about the 
same as in 1867. “A very large number of vessels, other 
than our own,” says Mr. Babson, “make our harbor a place 
of refuge. Our boarding-officer estimates them at 3,000.” 
“ A large number of vessels from foreign countries touch here 
for orders; 5,140 have been boarded.” 
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ProposeD INLET AT OSTERVILLE. . 


A short time before the harbor committee of the Legisla- 
ture of last year closed its hearings, the Board was requested 
to examine the project for an opening through the narrow 
beach that separates the South Bay of the Cotuit lagoons from 
Nantucket Sound. 

The parties petitioning for the privilege of making this 
cut, proposed to do the work at their own expense, and no 
objection would probably have been made by the committee 
had there been no remonstrants. These remonstrants repre- 
sented that the entrance to Cotuit Port would probably be 
injured ‘by the creation of a new outlet, not only because the 
flow of the tide through the present entrance would thus be 
reduced, but also because the currents along the outside beach 
and bar of Cotuit would be changed. 

An inspection instituted by the Board, seemed to warrant 
the conclusion that the cut, if successfully made and main- 
tained, would reduce the flowage over Cotuit Bar, and tend 
to reduce the depth in something like the same _ propor- 
tion, but that no essential change in the currents along the. 
outside coast would occur. 

Without a regular gauging of the tides in the lagoons, the 
amount of injury to the present entrance, which the creation 
of another opening would cause, cannot be estimated closely. 


PROVINCETOWN HARBOR. 


The attention of the Board has been called, by the petition 
of parties for leave to extend wharf structures into the har- 
bor from Long Point, to the expediency of modifying so 
much of the harbor line as defines the frontage of this part 
of the harbor, for the reason that as the harbor line is now, 
wharf structures cannot be extended to a depth of water suita- 
ble for commercial purposes. 

It is the opinion of the Board that this part of the present 
harbor line can be so modified as to conserve the harbor, 
and at the same time admit of the extension of wharves into 
a depth of water sufficient to float, at their sides and ends, 
such vessels as are employed in the commerce of the port. 

The Board will submit, at such time in the session as the 
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Legislature may assign for its consideration, plans for the 
change of harbor line proposed. 


East Harpor. 


In pursuance of the conditions of chapter 34 of the Acts 
of 1874, settlement has been made with the marsh owners at 
East Harbor. The number of proprietors whose rights in 
these marshes have been bought out by the Commonwealth, is 
58, and the total amount paid in settlement of the same, 
and for expenses, up to January 1, 1877, is $9,756.46. 

A list of the names of the proprietors will be found in the 
Appendix. 


RE-SuRVEY OF THE WHARF LINES oF Boston UPPER 
HARBOR. 


In the experience of the Board, in dealing with questions 
of change and improvement in the frontage of the Upper 
Harbor, submitted by the Legislature and by corporations 
and individuals, the need for a new survey has been manifest 
for several years. 

The last accurate survey which can be relied upon for the 
constantly required data necessary for the action of the Board 
in properly locating, and safely guiding, the important works 
which are proposed and being -executed, is that made at the 
instance of the United States Advisory Council, in 1860-61, 
by Mr. Albert Boschke, now sixteen and seventeen years ago. 

As may be understood, the wharf lines of the Upper Har- 
bor have undergone many changes, in detail and in general 
outline during this period of time, so that difficulties and 
uncertainties have consequently arisen, in referring — new 
works and improvements to the older landmarks. 

The Board is already vested with authority to make neces- 
sary surveys, but the proposed re-survey of the harbor front- 
age will involve more expenditure than can be made under 
the limited appropriation for the general current expenses of 
the Board. In connection with a re-survey, and based upon, 
the data which it will furnish, the Board recommends the 
revival of the several harbor lines. 

The present harbor lines are established by various and 
independent acts of the Legislature, based upon unconnected 
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data, many of them dating back as far as forty years, and 
many of the original points of reference are lost by the 
obliteration of old landmarks. ‘The lines should be referred 
to imperishable points, and to triangulation bases with- 
out the city, so that they can be reproduced with perfect 
accuracy. 

The Board submits the following estimate for the proposed 
survey :— 


For triangulation, based upon the data of the Coast 

Survey, . ’, . : 4 ; : . $1,000 00 
For detailed linear survey of wharf lines, etc., . . 8,000 00 
For accompanying hydrography in determining the 

depth of docks and slips, and the immediate wharf 

frontage, . : ; , ae aye 3 5 - 1,000 00 


$5,000 00 


REVENUE RECEIVED FROM TIDE-LANDS OF THE COMMON- 
WEALTH. 


In former times it had been the custom of the Legislature 
to grant the right to occupy tide-lands without compensation ; 
but it seemed to the Board that, in localities of commercial 
importance, the tide-lands had a value relative to the value of 
the adjacent upland, and that some compensation for such 
tide lands should be made to the Commonwealth in addition 
to the compensation for tide-water displaced by structures 
erected upon them; and at the instance of the Board, chap- 
ter 284 of the Acts of 1874 was passed.’ 

Since that time, and up to January 1, 1877, the revenue 
received by the Commonwealth through licenses granted by 
the Board, has amounted in total to the sum of $25,233.41. 

This money does not go to the compensation fund for the 
improvement of Boston Harbor, but to the sinking fund for 
the payment of the war debt. 


COMPENSATION FunD For Boston Hargor. 
The following amount represents the Compensation Fund 
for Boston Harbor, up to January 1, 1877, $124,903.90. 
To cover works of improvement in the harbor desirable to 
be carried forward, the Board recommends the appropriation 
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of the income from the compensation fund for the current 
year. | 


Harpor IMPROVEMENTS BY THE GENERAL GOVERNMENT. 


In our first report, dated January, 1867, will be found a 
copy of the earnest petition which the Board, immediately 
after its organization, carried to Washington and laid before 
Congress, under the authority given by the Legislature, 
soliciting appropriations for the improvement and protection of 
the channels of Boston Harbor. Of the twelve items enumer- 
ated in that first petition, eight have received due attention, 
besides several others which were added by the Board, or 
suggested as incidental by the United States engineer in 
charge ; and while it is to be hoped that the general. govern- 
ment will not relax its hand till all be accomplished, it must 
be frankly and gratefully admitted that the heaviest ships 
that traverse the ocean may now seek any, portion of our 
Jour thousand acres of sheltered anchorage without danger, 
and almost without the jfear of danger. At some critical 
points, a vessel must still alter her course abruptly to avoid 
hidden rocks, but we have every reason to believe that the 
entire removal of these rocks will be provided for, the United 
States engineer in charge having made the practicability and 
advantage of these improvements so clear to the minds of all. 

The principal dangers that ten years ago beset the 
entrances of Boston Harbor, by way of Broad Sound, and by 
way of the Narrows,—dangers that taxed to the utmost the 
skill of our pilots and prejudiced the reputation of the port, 
are gone. 

In the Broad Sound entrance, there stood a rock rising 
within four feet of the surface at low water. Its name, 
* Barrel,” indicated its supposed diminutive form, but there 
being no sign of its whereabouts, except a buoy often 
misplaced by sea and ice, it was a formidable danger to the 
vessels trading with eastern ports. It is a curious fact that - 
this enemy at the gate, long feared and long tolerated, was 
blown to pieces and carried off by General Foster at an- 
expense of but $6,000. 

In the approach to the Narrows, while the vessel is still in 
the sea-way, she has to pass several reefs and ledges, one of 
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which, “ Kelly’s Rock,” lies in what would be her direct course 
if she did not turn aside to avoid it, and by this turn pass 
near other dangers. This rock, or group of rocks (as it 
proved to be), had a minimum depth of 16 feet. General 
Foster, and subsequently General Thom, attacked it, and 
now, although the work is incomplete, there are 194 feet 
clear, and but $11,300 are deemed necessary to remove 
everything above the plane of 23 feet at low water. 

In the Narrows there were two very contracted passes,—one 
between George’s [sland and Great Brewster Bar, the other 
between Lovell’s and Gallop’s islands. In the first of these 
lay two rocks, which were so much feared that heavy vessels, 
arriving at low water, preferred to wait for the tide, rather 
than venture to pass them when covered with less than their 
own draught of water. At this place the avenue for heavy 
vessels at low-water was scarcely 250 feet wide, and there 
was every reason to believe that if Brewster Bar continued 
to advance at the rate it had been doing, this channel would 
be closed within a century. | | 

Under General Foster’s direction the two rocks were 
blasted out, and under General Thom’s direction, Brewster 
Spit and its underlying ledge were cut off; so that now the 23 
feet low-water channel is 600 feet wide, and vessels may stand 
quite up to the Brewster Spit without fear. 

The other contraction betweer Lovell’s and Gallop’s 
islands has been widened under the same officers to nearly 
600 feet. 

A rock in the middle of a channel, even when visible, 
reduces the beating-room of a vessel more than one-half, and 
when hidden, occupies in effect a much greater space, be- 
cause of the uncertainty of its location. Much in the same 
way a hidden shoal, or extending flat, takes exaggerated 
dimensions in the fears of the navigator, and cramps his 
manceuvres unduly. The result of these improvements is, 
that the Main Ship Channel is, in effect, five times as wide as 
it was ten years ago. 

In the approach to the Upper Harbor, the channel between 
the Lower Middle and Castle Island, although of ample 
depth, is very narrow, and vessels have to hug the shoal to 
keep in the best water. It was near this critical pass that 
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“State” and “Palmyra” rocks projected from the margin of 
the shoal, and occasioned disaster. These obstacles have 
been blasted away to the surface of the adjacent bottom. 

In the original project of the Board relative to the Upper 
Middle Bar, which obstructed the approach’ to the city of 
Boston, the desirable width of the channel to be dredged was 
placed at 1,000 feet; the general government, however, for 
military reasons, restricted it to 600, and this width has been 
nearly achieved. There remains only 814 cubic yards of 
rock to be blasted out. The rock referred to is a ledge pro- 
jecting about 150 feet into the new channel, and has now 
upon it 20 feet of water at low tide. Except the removal of 
the rocks from the Narrows, this cut through the Upper 
Middle Bar is the most important and the most appreciated 
improvement that the harbor has received at the hands of the 
general government; and it is because of the great benefit 
already derived from this work, that the Board is disposed to 
recall the attention of government to the original solicitation 
for a channel 1,000 feet in width. | 

As peace, not war, is the normal condition of our country, 
those purposes which belong to peace and make its preser- 
vation dear to all, should, we submit, have precedence; and 
therefore we trust, with returning faith in the permanence 
of peace, Congress may be willing to give us the broader 
channel which has been asked, even if forts must be 
strengthened and heavier guns provided. The Common- 
wealth, in the project for reclaiming South Boston Flats, has 
inaugurated a work which provides for widening the channel 
above this bar to twice the width deemed essential at the bar 
itself, or more than three times the width Congress provides for. 

The Board proposes to communicate with Maj. Gen. Hum- 
phreys, the engineer-in-chief, concerning this matter, before 
renewing its petition to Congress. 

Congress so far listened to the prayers of the Board, last 
winter, as to provide for a survey of Man-of-War Shoal, 
which obstructs the passage-way to the navy yard and other 
valuable frontages of the harbor. We entertain no doubt 
that the engineer to whom is assigned the execution of this 
survey, will recognize the advantage both to the naval and 
mercantile marine, of the entire removal of this shoal. 
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The Board is indebted to General Thom for the cordial 
manner in which he has responded to all calls for information ; 
and likewise to Mr. H. F. Bothfeld, the able assistant 
engineer, who has been, from the first, in immediate charge 
of the details of the works in Boston Harbor upon which we 
have commented. The following notices of improvements at 
Hingham and Plymouth harbors, and in Merrimac River, are 
mostly based upon Gen. Thom’s notes, which appear in full 
in the Appendix. 


Hingham Harbor. 

General Thom announces the completion of the channel up 
_ to Hingham “so as to have a width not less than 100 feet, and 
a depth of eight feet at mean low water.” The cost of this 
improvement was not to exceed $10,000, and the contract for 
dredging having been made at the exceedingly low rate of 
18 cents per cubic yard, there can be no doubt the money’s 
worth of real advantage has been gained. 


Plymouth Harbor. 

In last year’s report, mention was made of a contract made 
by General Thom for excavations in Plymouth Harbor. This 
contract was made at a low rate, and yet so successfully 
carried out, that there is now a channel 50 feet wide and six 
feet deep at mean low water, from the deep water near the 
Middle Ground to the wharves of the town. General Thom’s 
plan is for a channel of double the width stated above, and 
for the rest of the work he has submitted his estimates. 

In the Appendix will be found a report to the Superin- 
tendent of the United States Coast Survey, relative to the 
physical history of the Main Entrance Channel and bay of 
Plymouth, to which reference has already been made in the 
remarks on Green Harbor River. 


Merrimac River. 

“The project adopted for this river consists in so improving 
it by dredging and the removal of sunken rocks, that it shall 
have a depth of twelve feet at ordinary high water, from its 
mouth in Newburyport Harbor to Haverhill (a distance of 
fifteen miles), and thence for a distance of about four miles up 
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through the falls a depth of four feet in the ordinary stages 
of the river.” ' This project requires now for its completion 
only the removal of numerous sunken bowlders from the 
channel near Silby’s Island and elsewhere, for which there 
are presumed to be funds enough in the engineer’s hands. 


New Bedford Harbor. 

The project of improvement in this harbor was the excava- 
tion of a channel 200 feet wide from the deep water near 
Fairhaven across the shoal to the wharves of New Bedford. 

There has been actually dredged a channel 105 feet wide 
and 15 feet deep at low water; and, according to General 
Geo. K. Warren, the United States engineer in charge, only 
$4,000 is now required to complete the work. 


Wareham River. 


The scheme of improvement for this harbor was completed 
in July. It provides a channel- with nine feet of water at 
mean low tide, 100 feet wide at the narrowest place, and over 
200 feet for the most part. This work has been also exe- 
cuted under direction of General Warren. 


Taunton River. 


General Warren reports that the channel is now essentially 
nine feet deep at mean high water, and nowhere less than 
45 feet wide. There remains yet the removal of shoals and 
scattering rocks, mainly from the lower part of the river. 


Fall fiver. . 

The original project for improving this river contemplated 
a gradual widening out of the new channel to 300 feet at each 
end through a curved part of its course. General Warren 
reports that a channel to the depth of twelve feet at mean 
low water, 100 feet, has been completed. : 

Further details relative to works under the direction ot 
General Warren, will be found in the notes which he has 
kindly furnished, in the Appendix, 
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OFFICE AND Fietp Work. 


The office and field works incident to the acts and orders 
of the Board have been fully up to the average of former 
years, and have included the usual examination of plans sub- 
mitted, the plotting of field notes, and the preparation of maps 
and sketches. 

Field examinations and surveys have been made whenever 
the work or supervision of the Board required such data. 

Special hydrographic surveys have been made in Boston 
Harbor, in connection with the dredging operations there, 
under the direction of the Board. A special survey was also 
made of Green Harbor River, in Marshfield, which is more 
particularly mentioned in another part of the report. 

The Board, with their engineers, have visited such harbors 
and localities on the coast of the Commonwealth, and have 
given such hearings and investigations as the subjects and 
localities required. 

The following details are given in the form usually: sub- 
mitted :— 


Plans approved by the Board of Harbor Commvissioners during the 
year 1876, for the erection of structures in or over tide-water, and 
licenses granted for such structures. 


1. E. J. M. Hale, for leave to build a wharf in Merrimac River, 
at Groveland. Approved January 5, 1876. 

2. Cambridge Improvement Company, for leave to fill a parcel 
of flats in Charles River, on the northerly side of Broad Canal, 
Cambridge. Approved eorusee 2, 1876.. 

3. John Atkins, for leave to construct a pile wharf in Province- 
town Harbor. Approved February 9, 1876. 

4, Mark Googins and Albert Bowker, for leave to extend their 
wharf on Border Street, East Boston. Approved February 238, 
1876. 

5. William C. Brooks & Co., for leave to fill solid a part of their 
dock in Miller’s River, Cambridge. Approved Februar y 16, 1876. 

6. Fitchburg Railroad Co., for leave to widen its passenger bridge 
crossing Charles River, on the westerly side. Approved March 15, 
1876. 

7. Fitchburg Railroad Co., for leave to widen its passenger bridge 
- erossing Charles River, on the easterly side. Approved March 15, 
1876. 
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8. Perez Cushing, for leave to extend his wharf on First Street, 
South Boston. Approved March 22, 1876. 

9. South Boston Gas Light Co., for leave to extend its wire on 
piles on First Street, South Boston. Approved March 29, 1876. 

10. Peter M. Neal, for leave to extend his wharf on Beach Street, 
Lynn Harbor. Approved April 19, 1876. 

11. Old Colony Railroad Co., for leave to build a pile bridge 
across Monument River, in the town of Sandwich. Approved April 
26, 1876. 

12. William Darton, for leave to extend his wharf on Border 
Street, East Boston. Approved April 26, 1876. 

18. Lincoln Wharf Co., for leave to extend Lincoln’s wharf in 
Boston Harbor. Approved May 3, 1876. 

14. Caroline A. Breed, for leave to extend her wharf in Lynn 
Harbor, and also to dredge a channel. Approved May 17, 1876. 

15. William G. Brown, for leave to extend his wharf in Ipswich 
River, at Ipswich. Approved May 24, 1876. 

16. Charles S. Clark, for leave to change the line of sea-wall in 
the extension of his wharf on South River, Salem Harbor. Approved 
May 24, 1876. 

17. City of Boston, for leave to repair and enlarge the draw-pier 
in Malden Bridge over Mystic River. Approved May 31, 1876. 

18. The Boston, Winthrop & Point Shirley Railroad Co., for 
leave to construct a pile bridge in the location of its road across 
Belle Isle Creek, between Boston and Winthrop. Approved June 
11876. 

19. The cities of Cambridge and Somerville, for leave to extend 
the outlet of the Bridge Street sewer under Cragie Bridge, in Charles 
River. Approved June 1, 1876. } 

20. George Douglas, for leave to build a pile structure for the 
accommodation of a fertyeRoay at Kast Gloucester. Approved June 
1, 1876. 

21. Joseph O. Procter, for leave to extend his wharf on piles i in 
Gloucester Harbor to the Commissioners’ line. . Approved June 14, 
Lei, ott 

22. Smith and Oakes, for leave to extend their wharf on piles in 
Gloucester Harbor to the Commissioners’ line. Approved June 14, 
1876. } 

23. Cunningham and Thompson, for leave to extend their wharf 
on piles in Gloucester Harbor to the Commissioners’ line. Approved 
June 14, 1876. 

24, Swett & Co., for leave to extend their wharf on piles in 
Gloucester Harbor to the Commissioners’ line. Approved June 14, 
1876. 


1877.] HOUSE—No. 25. 25 


25. Town of Westport, for leave to construct a bridge over West- 
port River to Horseneck Beach. Approved June 21, 1876. 

26. George Steele, for leave to extend his wharf to the Commis- 
sioners’ linc on piles in Gloucester Harbor. Approved June 21, 
1876. ; . 

27. William H. Friend, for leave to extend his wharf in Glouces- 
ter Harbor on piles. Approved June 21, 1876. 

28. City of Boston, for leave to repair, reconstruct and widen 
Dover Street Bridge. Approved June 21, 1876. 

f'729. George F. Weston and Edward Harlow, for leave to extend 
their wharf in Plymouth Harbor. Approved July 5,1876. | 

30. Dorchester Gas Light Co., for leave to build a wharf and 
dredge a channel on its land or flats between Savin Hill and Come 
mercial Point. Approved July 5, 1876. 

$1. The Fall River Iron Works Co., for leave to extend its 
wharves in Taunton Great River at Fall River. Approved August 
2, 1876. 

32. Richard Borden Manufacturing Co., for leave to extend its 
wharf in Taunton Great River at Fall River. Approved August 
2, 1876.. | 

33. William H. Wonson & Sons, for leave to extend their wharf 
in Gloucester Harbor on piles to the Commissioners’ line. Approved 
September 6, 1876. 

34. Commissioners on Prison Point Bridge, for leave to rebuild 
Prison Point Bridge, between Cambridge and Charlestown District, 
across Miller’s River. Approved September 20, 1876.* 

35. Roxbury Gas Light Co., for leave to fill flats in South Bay 
bordering on Roxbury Canal. Approved September 27, 1876. 

86. Orraz A. Taft, for leave to build a pile wharf at 1. int Shir- 
ley, Winthrop. Approved October 18, 1876." 

37. David Low & Co., for leave to extend their wharf on p.'<s in 
Gloucester Harbor. Approved October 25, 1876. 

88. Samuel R. Lane, for leave to extend his wharf on piles in 
Gloucester Harbor. Approved October 25, 1876. 

39. Amos A. Story, for leave to fill solid a portion of his wharf 
in Gloucester Harbor. Approved November 1, 1876. 

40. Committee on streets of the city of Boston, in relation to 
the laying out of Eastern Avenue as far as E Street extended. 
Approved November 1, 1876. 

41. Boston & Lowell Railroad Corporation, for leave to cover 
with a pile structure the space lying between its freight bridge and 

* This bridge has just been completed and opened for public travel, making the 


last draw of 36 feet, constructed in conformity with the Act of 1870 as to the width of 
the draws on Charles and Miller’s rivers. 
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wharf in Charles River at East Cambridge. Approved November 
15, 1876. ' 

42. City of Boston, for leave to build an abutment-wall and fill. 
solid a parcel of flats now covered in part by Chelsea Bridge on the 
Charlestown side. Approved November 15, 1876. | 

43. James Mansfield & Sons and Charles H. Boynton, for leave 
to dredge a channel from their wharves in Harbor Cove, Gloucester 
Harbor. Approved November 15, 1876. 

44, Heirs of William McKenzie, for leave to extend their wharf 
to the Commissioners’ line on piles, in Gloucester Harbor. Approved 
November 22, 1876. 

45. John G. Bennett, for leave to extend his wharf to the Com- 
missioners’ line on piles, in Gloucester Harbor. Approved Novem- 
ber 22, 1876. 

46. Old Colony Railroad Co., for leave to extend its draw-pier in 
its bridge across Fort Point Channel. Approved November 29, 1876. 


Hlearings before the Board in addition to the regular Business 
Meetings. 


One hearing with land-owners of East Harbor, Provincetown, in 
relation to damages done to the meadows by the construction of the 
state dike across East Harbor. 

Two hearings with citizens of Sandwich, in relation to the con- 
struction of a draw in the bridge of the Old Colony Railroad 
Company across Monument River. 

Two hearings with parties who have been engaged in illegal 
filling of flats in Prison Point Bay, Charlestown District. 

One hearing on the petition of the Cambridge Improvement 
Company, for leave to build temporary wharf accommodation during 
the progress of the work in Charles River, Cambridge. 

One hearing on the petition of Albert Bowker and Mark Googins, 
for leave to extend their wharf on Border Street, East Boston, and 
to be relieved from paying compensation for tide-water displaced 
by said extension. | 

One hearing on the petition of the Fitchburg Railroad Company, 
for leave to widen its bridge over Charles River on both sides, and 
the proposed taking of land therefor covered by tide-water. 

One hearing on the petition of William C. Brooks & Co., for 
leave to fill solid a portion of their dock in Miller’s River, East 
Cambridge. 

One hearing on the petition of Nash, Spalding & Co., in relation © 
to widening and reconstructing the draw in Prison Point Bridge 
over Miller’s River, by the cities of Cambridge and Boston, 
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One hearing with Bridge Commissioners on Cragie Bridge, on the 
petition of the cities of Cambridge and Somerville, for leave to 
extend Bridge Street sewer under Cragie Bridge to deep water. 

Two hearings on the petition of Caleb H. Dolbeare, asking to be 
relieved from paying compensation for tide-water displaced by wharf 
extension in Fort Point Channel. 

One hearing on the petition of William Darton, for leave to 
extend his wharf on Border Street, East Boston. 

Three hearings on the petition of Charles H. Lewis, for extra 
compensation for dredging, under his contract for dredging shoals 
in Boston Upper Harbor. 

One hearing on the petition of the town of Westport, for leave to 
construct a bridge from Westport Point to Horseneck Beach. 

One hearing on the petition of H. Barker & Co., asking to: be 
relieved from paying compensation for tide-water displaced by 
wharf structure in Charles River, near Watertown, on account of 
dredging from the bed of the river, to an amount equal to the 
amount of filling. 

Two hearings on the petition of William H. Friend, for leave to 
extend his wharf in Gloucester Harbor. 

Two hearings on the petition of the Boston, Revere Beach & 
Lynn Railroad Company, for license to fill two creeks on the line 
of its road, in the town of Revere. 

Two hearings on the petition of the Eastern Railroad Company, 
in relation to the draw-pier built by the city of Newburyport in the 
bridge over Merrimac River under license of the Board. 

Three hearings on the petition of E. B. Phillips, for leave to con- 
struct a plank walk on ‘**‘ Wales Beach,” in the town of Swampscott. 

One hearing on the petition of J. B. pane for leave to build a 
pile wharf in Lynn Harbor. 

One hearing on the petition of Boynton Brothers: for payment on 
account of dredging off Battery Wharf. 

‘One hearing on the petition of the Roxbury Gas Light Company, 
for leave to build buikheads and fill flats, etc., in South Bay, near 
Roxbury Canal. 

Two hearings on information of Captain Cates, harbor-master of 
Boston, in regard to unlawful dumping of material in the channels 
of Boston Harbor. 

‘Two hearings on the petition of the Cambridge Improvement 
Company, in regard to alleged illegal filling by the city of Cambridge, 
within the territory covered by their license from the Board. 

Two hearings on the petition of Samuel R. Lane, for leave to . 
extend his wharf in Gloucester Harbor. 
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One hearing on the petition of O. A. Taft, for leave to build a 
wharf at Point Shirley, in the town of Winthrop. 

One hearing on the petition of Amos A. Story, for ienva to fill 
solid a portion under his present pile wharf in Gloucester Harbor. 

One hearing on the petition of James Mansfield & Sons et als., 
for leave to dredge a channel from their wharves in Harbor Cove to 
the present channel in Gloucester Harbor. 

Six hearings with the contractors for the work on South Boston 
Flats in regard to the progress for the work. 


Feld Surveys. ; 

Survey in Merrimac River, in regard to the location of a wharf 
structure by E. J. M. Hale of Groveland. 

Three surveys off Battery Wharf, for the purpose of ascertaining 
amount of material dredged as per contract, and plans made thereof. 

Inspection of Cotuit Harbor and South Bay, at the request of the 
legislative committee on harbors, in regard to a proposed inlet 
from the Sound to South Bay, and plans made thereof. 

Survey off Chelsea Ferry, for the purpose of ascertaining amount 
of material dredged as per contract, and plans made thereof. 

Survey off the National Dock and Warehouse Company’s wharves 
at East Boston, for the purpose of the removal of a shoal in front of 
said wharves by dredging, and plans made thereof. 

Suryey of Green Harbor River, Marshfield, for the purpose fof 
ascertaining alleged shoaling of Green Harbor, on account of the 
dike built by certain marsh-owners, under chapter 303 of the Acts of 
the year 1871, and plans made thereof. 

Surveys on Charles and Miller’s rivers, to ascertain amount of 
filling done by the Boston and Lowell Railroad Corporation. 

Surveys in Boston Inner Harbor, including Chelsea Creek, Mystic 
River, Charles River, Fort Point Channel, South Bay, and Neponset. 
River, for the purpose of mapping the different wharf and bridge 
structures built since 1861. 

Survey in East Cambridge, for the purpose of establishing mews 
water mark near the Boston & Lowell Railroad freight, bridge, 
and plan made thereof. 

Survey in front of the Grand Junction and Cunard wharves, East 
Boston, for the proposed removal of shoals in front of said wharves, 
as petitioned for by the Boston & Albany Railroad Company and 
. the Cunard Steamship Company, and plans made thereof. 

Survey in Boston Harbor, for the purpose of locating the powder 
boats of the Oriental Powder Company. 

Surveys made of all structures in tide-water in Boston Harbor 
wherever compensation for tide-water displaced is assessed, 
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In addition to the work enumerated, which formally, and at 
regular business meetings, received the official sanction of the 
Board, there is almost daily intercourse with those who visit 
our rooms for investigation and inspection. During the last 
ten years, a large collection of maps and plans has accumu- 
lated of structures already completed in tide-water, which is of 
much importance to those who contemplate similar improve- 
ments, either in the same or other localities. Plans of sea- 
walls, bridges, wharves (solid or on piles), and works of a 
kindred character, conveniently filed, are freely accessible to 
any citizen of the Commonwealth, and our engineers cheer- 
fully give any information which is required. 

Our relations with the United States authorities in the 
Department of Engineers and in the Coast Survey, have been 
of an agreeable character and of great advantage to the inter- 
ests we have in charge. We would also acknowledge the 
services of Mr. D. Koppmann, the long-tried and faithful 
assistant to the Board, and the acceptable aid of Mr. William 
T. Blunt, temporarily employed on surveys and plans. 


JOSIAH QUINCY, 
FREDERIC’W. LINCOLN, 
J.3N. MARSHALL, 
WM.3T. GRAMMER, 
ALBERT MASON, 


Board of Harbor Commissioners. 
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IMPROVEMENT OF SOUTH BOSTON FLATS. 


REPORT OF THE ENGINEER IN CHARGE, DECEMBER 31, 1876. 


During the past year the following progress has been made by 
the contractors, Messrs. Clapp. & Ballou. The heavy wall has been 
essentially completed as far east as the first dock. The light wall 
around this dock is finished, except a short portion where it is to be 
built in connection with the heavy wall east of the dock, now in 
progress. The heavy wall between the docks is laid up to a height 
of fourteen feet from its foundation, its top being now seven feet 
below low water. The work is progressing whenever the weather 
permits, and will probably be laid up to low water as soon as the 
weather in the spring of 1877 allows the work to be prosecuted 
above that level, where cement is to be used. 

The work of filling has been pushed about as fast as the walls 
were ready to receive it. All the wall west of the first dock has 
been loaded, even more heavily in some places than its final load, 
and stands well. ‘The portion that was built upon rip-rap has set- 
tled an average of about six inches along its whole length, since it 
was begun, owing to the indentation of the rough stones into the 
clay bottom. An allowance was tuade for this in adjusting the 
coping, so that it still stands at grade sixteen. ‘The settlement has 
been so uniform along its whole length that no cracks worth naming 
have been developed in the cement work. | 

In providing material for the filling, the dredging has been done 
as follows :— 

Fort Point Channel has been dredged to the required depth, with 
slight exceptions, for a width of 400 feet opposite the light wall, 
reaching by a gradual slope a depth of 19 feet below low water at 
the beginning of the heavy wall. The channel then gradually con- 
tracts in width to about 200 feet before arriving at a point opposite 
the first dock, increasing in depth to 23 feet below low water. 
Near the entrance of the first dock it has been widened again to a 
width of 400 feet, to allow vessels to turn in entering or leaving 
the dock. From this point a channel is dredged about 200 feet 
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wide and 28 feet deep at low water nearly due east to the main ship 
channel. A considerable amount of material has also been taken 
from the former shoal off Long Wharf. ‘There now remains to be 
dredged from the first dock itself about 64,000 cubic yards, which, 
it is estimated, will about complete the clay filling of the 25 acres 
now contracted for. 

Mention has been made in former reports of a timber platform to 
be built in front of the light walls along Fort Point Channel and 
the dock walls. Although such a platform was a part of the origi- 
nal plans, no contract has been made for its construction, it being 
considered as of little use until the property should be occupied for 
commercial purposes. But if the dock should be dredged to its full 
depth without building this platform, the mud and clay would be 
likely to slip away from the foundation piles of the wall and expose 
them to the attacks of the worms, which are quite destructive in 
these waters. The cost of building the platforms along both walls 
would be about $75,000. If it be thought unadvisable to do this 
work at present, or preferable to leave it to be done by the future 
occupants of the premises, the foundation of the wall would in the 
meantime be fully guarded by omitting some of the dredging along 
the front of the dock wall or by driving a row of spruce piles along 
the base of the dock wall and in its front. The latter would cost 
about $4,000. 

The cost of the work now under contract during the successive 
years of its progress is given in the following tabular statement. 


\ 


Respectfully submitted by 
Your obedient servant, 


EDW. S. PHILBRICK, 
Engineer in Charge. 
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HISTORICAL NOTES ON PLYMOUTH HARBOR. 


[Furnished to the Board in advance of its publication elsewhere, under authority from the 
Superintendent of the U. 8. Coast Survey.] 


Boston, May 1, 1876. 


Dear Sir :—lI desire to call your attention to evidences of impor- 
tant physical changes in the harbor of Plymouth, which are furnished 
by comparisons of Champlain’s sketch (1605) and Blaskawitz’s 
survey (1774) with the most recent chart of the Coast Survey. 

The first of these documents is found in the published works of 
Champlain; the second is before me, in the original manuscript, 
bearing the autograph of the author, with his official title, ‘* Deputy 
Surveyor for North America.” * 

Champlain.—The sketch of Plymouth under the name of Port 
St. Louis, may be found in Chapter VIII. of the Quebec edition. 

From the text it appears that the little vessel bearing Champlain 
(who was not the commander) ran into the ‘ cu-de-sac,” to wait for 
a fair wind to continue the voyage, on the 18th of July, 1605, and 
remained there only one day. 

The positions are given upon the sketch of two anchoreem one 
in the middle of the roadstead, which was the first occupied, the 
other near the point of Long Beach. ‘They were tempted to leave 
their first anchorage by the hope of going in their vessel into the 
‘‘ river,” to which they were invited by the Indians; but they found 
the water too shallow, ‘it being low tide,” and again let go their 
anchor.{ This vessel drew five feet, and the sounding given on 
Champlain’s sketch, indicating the end of the course, is one fathom ; 
from which we learn that his depths are reduced to low, water. 
Champlain went on shore and reconnoitred the river, and found it 
only an arm of the sea. He describes the bay as a place about one 
league in circuit—evidently meaning the ‘‘ cu-de-sac” into which the 
vessel ran for an anchorage, and not the entire water-space. It is 


* This manuscript map of 1774 is the property of Mrs. Mary Winslow Russell, 
grand-niece of the Edward Winslow to whom (as stated in the legend) it was pre- 
sented by the author. This map has never been published, although the late Dr. 
Nathan Hayward, some ten years ago, made lithographic copies for private distribution. 

+ Cuvres de Champlain publiées sous le patronage de L’ Université Laval, par L’ 
Abbé C.-H. Laverdiére, M. A., 1870. 

{ Presuming that Champlain’s date is Gregorian, we have computed the tide, and 
find that low water, a little below the mean, occurred at 6 P. M. 
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this “‘cu-de-sac” that he sounded out, and although he does not 
represent Brown’s Bank, the limits of his soundings indicate that 
the bank was there, but that he did not know that any ship channel 
lay between this bank and the Gurnet or Saquish. If this bank had 
been as elevated as it now is, so as to run dry at low water, he would 
probably have represented it on his sketch, and have guessed that 
the great entrance channel to interior waters lay beyond. 

In the text he refers to the Gurnet as covered with wood, princi- 
pally pines, and as “ attached to a pretty long coast of sand dunes.” 

He then speaks of two ‘islets in the said bay” (evidently Saquish 
and Clark’s islands), ‘‘ which are not seen unless one is within, around 
which the sea runs nearly dry at low tide.” 

Champlain’s map is, in the main, a wretched eye sketch—one of 
the worst that appears in his narrative. He evidently did not think 
_ the anchorage a valuable one. He had gone in on the wrong side of 
Brown’s Bank, and just missed the discovery of an excellent harbor. 

Ignoring the well-deserved reputation of this very scrupulous ex- 
plorer and writer, and assuming nothing for this map beyond that 
which would impress us in the most ordinary sailor’s sketch, we still 
must admit that there are points of value in it. He had two instru- 
ments, a compass and a lead-line, and he evidently designed to 
represent two positions of his vessel in their relations to the two 
entrance headlands, ete. 

With his compass corrected for the variation, determined by him 
at Malle Barre on the previous voyage, we find the tangents to the 
entrance headlands (at the shore lines) to be N. by E. one-half E. 
and E. 8. E., while the point of Long Beach bears N. W. (true). 
We also observe that a considerable portion of Clark’s Island is 
open to the westward of Saquish. 

With these bearings and range, we plot the vessel upon our Coast 
Survey map, and find it lying two miles from Rocky Point, and over 
three from Gurnet Point. These two points have no doubt washed 
away somewhat; but with every possible allowance for waste, we 
cannot conclude, from the data referred to, that the anchorage place 
was less than one and three-quarters statute miles from the outer 
chord of the entrance. In his sketch, however, Champlain makes 
the vessel lie about mid-way between the outer chord and Long 
Beach, which would reduce the distance we have just given to one 
and a quarter miles. 

Having satisfied ourselves that the vessel lay from one and a. 
quarter to one and three-quarters miles from the entrance, let us 
examine the soundings he has grouped about her and extended sea- 
ward in his sketch. We find that in the circle of a half mile diam- 
eter, about the vessel, there was an average of seven and one-half 
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fathoms—the extremes being five fathoms, on the inside, and nine 
fathoms on the outside. The same circle upon the Coast Survey 
Chart shows a mean of about three fathoms, and nothing greater 
than four fathoms in 1853. 

Again, we find that from his anchorage, nearly to the chord of the 
bay, he has numerous soundings showing that a belt, about a half- 
mile wide, could be followed out of the bay with a depth of nine 
fathoms, and that when still quite within the tangent chord of the 
bay (so as to be in the narrowest part of the entrance) there were 
ten where there are now less than six fathoms. You will observe 
by consulting Champlain’s sketch, that he gives four soundings of 
ten fathoms in this neighborhood, as if to make sure to represent 
the entrance depth to this ‘‘ cu-de-sac.” . 

In the subjoined table we give a comparison of his soundings 
with those of the Coast Survey in 1853—the latest we have :— 


DEPTH IN FATHOMS. 


- Loss of 
DISTANCE FROM ENTRANCE. Depth. 
1605. 1853. 
Statute Miles— 
0.00,* ; : . : P : : Not given. 52 = 
O25 te ae RE ine ae. 10 5} 4 
0.50, es oy iy n,n 9 44 4 
0.75, 9 44 44 
1.00, a 5) 3 
1.25, 7 34 3h 
150, 5 34 14 


* Tangent line from Gurnet to Rocky Point. t Between entrance headlands. 


It is safe to conclude from the above, that the deeper portion of 
the cove or bay between Brown’s Bank and Rocky Point, has re- 
ceived an enormous deposit since the visit of Champlain. 

As well as we can judge from the sketch, the depth found near 
the point of Long Beach was about the same in 1605 as it now is, 
although there can be no doubt that alterations of Long Beach itself 
have been in progress since that time. 

There is no evidence of any general emergence of the New Eng- 
land coast indicated by any comparisons that we have made of 
Champlain’s maps with those of the Coast Survey. Salt marshes 
indicated by Champlain in his map of Saco, Maine, are marshes 
still, and the depths over the rocky bottom of Gloucester, as well 
as in some of the lagoons of Cape Cod, remain the same now as in 
1605. The Old Colony Records of very early dates abound in refer- 
ences to the salt marshes of Plymouth, Duxbury, and Marshfield, 


_ —_ 
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which were peculiarly valuable in a country where the uplands were 
not yet cleared, and which still remain at level of high water. We 
have taken pains to investigate a little this question of emergence, 
because a very able geologist has recently asserted that the coast 
of the “Gulf of Maine” rises from one to three feet per century. 

Blaskawitz (1774).—In its topographical features, the original 
plotting made by Blaskawitz from his survey of Plymouth, is 
remarkable for accuracy and beauty. It is deficient in soundings, 
but the depths in the principal channel-ways are given, and seem to 
be designed to be those of the best water at low tide. 

The depths in the channel through the Cow Yard and along the 
main ship channel past Saquish Head, are represented much less in 
1774 than upon our latest Coast Survey Chart. It is possible that 
the completion of the cordon of dunes connecting Saquish with the 
Gurnet (which has been effected since the Blaskawitz Survey) and 
the closing of a broad wash-over in the beach above Rousse’s Hum- 
mocks, may have caused more water to flow in and out of the chan- 
nels we have named, and induced a greater depth of water.* But 
we should be timid of conclusions relative to deepening, because our 
Coast Survey soundings are so much more numerous than those 
upon the old map, that the greatest depressions of the channel-bed 
are more likely to have been reached by us than by Blaskawitz. 

When shoaling, instead of deepening, is indicated by the com- 
parison of old maps with our own, we may safely conclude that a 
change has occurred, and this is the case presented in the lower part 
of the main ship channel between Saquish and the sea, to which we 
shall now refer. | 

The following table shows the comparison of depths in the lower 
reach of the main ship channel :— 


DEPTH IN FATHOMS. 
DISTANCE IN STATUTE MILES. eee. 
1774. | 1853. Bue 
1.00, 6 44 13+ 
0.80, 7 44 28 
0.60, 8 44 34 
0.44, y 41 45 
Me 9 44 44 
0.00, —. ote axe ' : 10 48 54t 
0.20, PE oe, fly Lee 10 6 4°§ 


* This opening above Rousse’s Hummocks appears to have been dry at low tide— 
and is a little uncertain in the manner of its representation. 

+ One mile westward from tangent line, joining outer cliff of Gurnet with Rocky 
Point. 

t On tangent line, joining outer cliff of Gurnet and Rocky Point. 

§ Outside of tangent line above mentioned. 
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GENERAL CONCLUSIONS. 


1. Champlain entered the outer cove of Plymouth, in 1605, with 
ten fathoms of water where there are now less than six; and Blas- 
kawitz, in 1774, ‘ran into the main ship channel of Plymouth with 
ten fathoms where there are now less than five. 

2. Champlain, in 1605, found about four fathoms more water in 
the deeper portion of the outer cove than now exists; and Blaska- 
witz, in 1774, found about four fathoms more water, for a distance 
of a mile, in the outer portion of the main ship channel, than now 
exists. 

It would be rash to conclude that the agreement of these diminu- 
tions of depth indicates that the entire change has occurred during 
the last century ; but we drop this hint for what it is worth. 

Along the western coast of Cape Cod Bay there are several fiords 
similar to Plymouth, but of less extent, that have been more nearly 
filled up with the sands of the coast. There are many thousand 
acres of salt meadow in Scituate and Marshfield, which are evidently 
formed of silt from the outside coast, where the high glacial bluffs 
are falling a prey to the dash of the sea; but the headlands at the 
entrance to Plymouth are now so defended by the bowlders that lie 
at their feet, that they yield very slowly. The Gurnet headland has 
diminished very little since 1774, and the distance from it to Rocky 
Point has remained about the same. 

We have generally regarded the waves as the primary agents for 
the supply of the material filling up the re-entrant angles of our 
coast, not only in their direct action upon the glacial cliffs, but also 
in their transporting power where they drive diagonally upon the 
shore ; but in Cape Cod Bay there is a curious action of the currents 
that we must not ignore. In the report of the Advisory Council of 
the Joint Committee of the Massachusetts Legislature on the Cape 
Cod Ship Canal (1860), it is stated that ‘the tidal party in Cape 
Cod Bay discovered a coastwise current which ‘gave peculiar interest 
to the observations.’ This current sweeps along the western shore 
of the bay, pursuing a northwardly course; it is feeble at the out- 
let of the canal, but it gathers strength further north, where, accord- 
_ ing to the observations, it slackened only for about two hours at the 
time of most rapid rise of tide. The most singular feature, perhaps, — 
of this coast current, that fell under the observer’s notice, was its 
very low temperature in summer.” The next year after this report 
of the Advisory Council was made, the same party of Coast Survey 
observers made further investigations upon this stream. A station 
was occupied only about four miles south-east of Rocky Point (the 
southern headland of Plymouth), and there the northerly movement 
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was found to be about a half-mile per hour at the surface, and but 
little less than this near the bottom, eighty-four feet below—a 
velocity quite equal to the rolling of sand. 

3. The material which has accumulated in the entrance to the 
main ship channel of Plymouth, and in the cul-de-sac below Brown’s 
Bank, has been brought alongshore from the northward by storm 
seas, and has been swept from the southward, over the bed of Barn- 
stable Bay, by a littoral current. 


Very respectfully, yours, 


HENRY MITCHELL, U. S.C. 8. 


CARLILE P. PATTERSON, Esq., Superintendent U. S. Coast Survey. 


Norre.—Copies of the sketches of Champlain and Blaskawitz will 
be found in the Annual Report of the Coast Survey for 1876, not 
yet issued. Below we give a full translation of Champlain’s account 
of his visit to Plymouth. 


** Continuation of the Discoveries of the Coast of the Almouchiquois, 
and what we particularly remarked there. 


“The next day we doubled the Cape St. Louis, thus named by 
Sieur de Mons, moderately lowland, in latitude 422°, and made 
this day two leagues of sandy coast; and passing along this, we 
saw there a quantity of cabins and gardens. The wind being con- 
trary, we entered into a cu-de-sac to await proper weather to make 
our route. There came to us two or three canoes, which came from 
fishing cod and other fish which occur there in quantity, which they 
fish with shafts (?) made out of a piece of wood into which they 
fasten a bone which they form in fashion of a harpoon and tie very 
carefully for fear that it should pull out, the whole being in the form 
of a little hook ; the line which is attached to it is made from the bark 
of atree. They gave me one of them, which I took from curiosity, 
where the bone was attached by hemp, in my opinion like that of 
France, and told me that they gathered this herb in their country 
without tillage, and showed me the height to be four to five feet. 
The said canoe went back to the land to notify those of his house- 
hold, who made smoke (as signal?) and we perceived eighteen or 
twenty savages, who came to the border of the sea and began to 
dance. Our boat went on shore to give them bagatelles, with which 
they were well pleased. There came down to us others who prayed 
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us to go into their river. We weighed anchor to do so, but we could 
not enter because of the little water which we found there, it being — 
low tide, and were constrained to anchor at the entrance. I went 
on shore, where I saw many others, who received us very graciously, 
and reconnoitred the river, which is nothing but an arm of the. sea, 
which extends a little distance inland, which is in part deserted, 
within which is a brook which is not navigable for boats except at 
high tide. 

‘This place may be a league in circuit. At one of the entrances 
of it there is a kind of island (?) covered with wood, and principally 
with pines, which is attached to a pretty long coast of sand dunes ; 
the other coast is a pretty high country. (A promontory seen four 
or jive leagues at sea, is the purport of the legend on the sketch.) 
There are two islets in said bay, which one sees not if one is not 
within, around which the sea nearly drains out at low tide. This 
place is very remarkable from the sea, inasmuch as the coast is 
low, except the cape of the entrance of the bay, which we named 
the port of the Cape St. Louis, distance from the said cape two 
leagues, and ten from the Cap aua isles (Cape Ann). It is about 
in the same latitude as Cape St. Louis.* 

‘*The 19th of the month we left this place. . . .” 


* The latitude stated is 45 miles too high. If Champlain had not illustrated the 
above narrative by a sketch, it would, by itself, be scarcely more comprehensible 
than the Sagas relating to the voyages of Leif and Thorwald in the same neighbor- 
hood probably. 
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LIST OF PROPRIETORS 


To wHom PAYMENT HAS BEEN MAbr sy tHe COMMONWEALTH IN 
SETTLEMENT OF THEIR Ricutrs TO Marsu LAnps In East Harpgor. 


Proprietors of East Harbor Meadow, . . . ~~ . $1,820 00 
Thomas F. Small, , 3 5 4 : ‘ : 983 47 
Isaac M. Small, . : 5 ; ! : ; ; 751 13 
Jesse Collins, < : ; ; F : : 3 665 88 
J. G. Thompson, . ; : Te : 2 : 119 39 
Asa Sellew et als., : : ; ; é : > 28 31 
Atkins Hughes, . ; : : ; ‘ ‘ ‘ 64 96 
Wm. Chandler, . ‘ : ; , : 3 : 27 45 
S. T. Eastman, . : é ‘ ; : 4 i 45 60 
Isaac Green, ; m ; : : ; i ; 23 18 
Francis Small, . ; , ; : Seat : 56 36 
T. K. Small, \ 7 : ; ; : ; ; 101 10 
Isaac Small, P ‘ : : i : : : 185 28 
Jesse Paine, ; ‘ : ; : ‘ P P 82 94 
y. Geeuporn, ~ .'. : : ; : i ; 11198 
Sarah Larkin, : : : ; : ; : : 101 50 
I 48 40 
Jesse Collins, : : : : ! 3 ; ; 28 06 
Amos Coan, . : - : : ee as ; ; 76 86 
J. Sauyer, . é A : , : See ite 96 80 
John Hughes, . : ; 4 ; , ; 89 34 
Heirs of J. A. Mayo, . ; - : ; : ; 129 62 
Enos Nickerson, . ; ; : : : ‘ ‘ 77 44 
Jesse Paine, . ; A : ‘ : : . ; 18 14 
Thomas D. Smith, : . ; : : ‘ : 100 49 
Heirs of John Smith, . . : . ; : : 186 80 
De | a a we ee Oe 
David D. Smith, . i : y : : : ; 114 06 
Asa Sellew, . - ; : ; ‘ : : 108 91 
Heirs of James nhiphas: ‘ : : ‘ ; 233 78 
Heirs of J. Small, ; ; : : ; F 134 50 
Wm. Holden and Wm. Holden, Se ; ‘ : ; 283 92 


Wm. Holden, Jr., and Wm. Holden, . ; ‘ ; 25 16 


Thomas Small, 

D.S. Small, . 

Heirs of Edw. Armstrong, 
Edgar Paine, | 

Isaiah Gifford, 

Joanna C. Myrick, 

W. H. Collins, 

D. D. Smith, 

Wm. Chandler, 

Francis Small, 

Reuben Atkins, 

Jonah Stevens et als., 

Seth Nickerson, ; 
Heirs of Jonathan ison son, 
J. P. Johnson, 

Heirs of Nehemiah Nipper son, 
Heirs of Simeon Conant and Eben. Ati 
Mercy M. Lewis, . 

J. H. Bird, 

Thomas Lewis, 

R. O. Watkins, 

Stephen Nickerson, 


¥ 
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$117 
63 
110 


$8,856 
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ABSTRACT OF REPORT OF GEN. GEORGE THOM TO 
THE CHIEF OF ENGINEERS, FOR 1876. 


IMPROVEMENT OF Boston Harpor, Mass. 


Operations for the improvement of this harbor were suspended for 
the winter in November last. The work done during the past season 
of 1876 has been as follows, viz :— 


1. At the Upper Middle Bar. 


This improvement consists in straightening, widening, and deep- 
ening the main ship channel for a distance of fifteen hundred (1,500) 
yards across the bar, for a width of six hundred (600) feet, and 
to a depth of 23 feet at mean low water, or about 33 feet at 
mean high water. Dredging operations were resumed at this 
place on the 3d of May last, by the Atlantic Dredging Company, 
of Brooklyn, N. Y., under contract of March 5, 1874, and continued 
until the 11th of July, when the contract was completed by 90,8594 
cubic yards of dredging. On the 9th of May last, Messrs. Curtis, 
Fobes & Co., of Portland, Me., also commenced dredging at this 
place, under their contract of May 19, 1875, for 90,000 cubic yards, 
more or less, of dredging, which was continued by them without 
interruption until the 16th of November, when the contract was 
completed by 88,1504 cubic yards of dredging. On the 10th of 
_ June, work was commenced by the Harbor Improvement Company, 
of Boston, under contract of September 1, 1874, on the removal 
of several sunken ledges which were laid bare by their dredging 
operations of the previous year on the Upper Middle Bar; which 
ledges were completely removed to the required grade of 23 feet 
below mean low water, on the 26th of August,—containing, alto- 
gether, 37 cubic yards,—in completion of the contract. 

Under the above-named contracts, together with the previous ones 
made and completed since 1870, all the dredging required at the 
Upper Middle Bar has been completed, amounting altogether to 
268,2784 cubic yards; and about 50 cubic yards of sunken ledges 
and bowlders have been broken up and removed to grade. The 
only shoal part of the channel at this place which, after about 
31,500 soundings, has been found to require further improvement, 
is a sunken ledge laid bare by dredging. It is about 300 yards 
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above (westward of) black buoy No. 9, and extends 150 yards into 
the channel on its southern side, covering an area of about 230 
superficial yards in the plane 23 feet below mean low water, with 
about 20 feet of water over its shoalest part at mean low water. 
The removal of' this ledge to grade will require about 814 cubic 
yards of excavation. | 


2. West End of Great Brewster Spit. 


The work for the improvement of the main ship channel at this 
place consists in the excavation, by dredging and otherwise, of the 
southern portion of this spit, so as to obtain a depth of 23 feet at 
mean low water, for a width of not less than 600 feet. The dredg- 
ing required at this place commenced in August, 1875, by the New 
England Dredging Company, of Boston, under contract of Septem- 
ber 3, 1874, leaving to be done for its completion the breaking up 
and removal of 953 cubic yards of ledge which had been laid bare 
above grade by the dredging. This work was commenced in the 
latter part of May, 1876, and was finished on the 8th of November ; 
which, with the dredging (viz., 29,225 cubic yards) previously done 
under the same contract, has completed all the improvements pro- 
jected at this place. 


3. Nash’s Rock Shoal. 


This shoal lies in the entrance of Boston Harbor, about one-third 
of the way across from Brewster Spit to Point Allerton. It has an 
area of about nine acres above the 23 feet plane, and is composed of 
bowlders (some of which are very large), shingle, gravel, hard-pan, 
etc., etc. The improvement projected for this place is to reduce the 
shoalest portion of the shoal to a depth of 21 feet at mean low 
water, and to remove all the dangerous rocks from its surface. 


Under the contract made May 19, 1875, with Messrs. Curtis, Fobes — 


& Co., of Portland, Me., this work was partially finished in Septem- 


ber last, leaving still to be done, under some new contract, about. 


50 cubic yards of dredging, and about 100 cubic yards of bowlders 
to be broken up and removed. 


4. Repairs of Sea-walls. 


‘Sea-walls have been built for the protection and preservation of 
the headlands in this harbor, at Point Allerton, Great Brewster 
Island, Lovell’s Island (north head and south-east bluff), Gallop’s 
Island, Long Island (north head), and Deer Island (north, middle, 
and south heads). All these sea-walls, with the exception of that 
on the south-east bluff of Lovell’s Island, and those on Deer Island, 
are in good condition. During the months of October and Novem- 
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ber, all the necessary repairs were made on these sea-walls, except- 
ing that on the south-east bluff of Lovell’s Island. For raising and 
_ repairing this wall, an estimate for an appropriation was submitted 
in my last annual report. 


5. Removal of Sunken Rocks. 


The removal of Kelly’s Rock, Tower Rock, Corwin Rock, and of 
a sunken ledge recently discovered between George’s Island and 
Great Brewster Spit (all situated in the main ship channel at “The 
Narrows”), had all been removed in September, 1875, to a depth of 
23 feet at mean low water, as stated in my last annual report. 
Barrel Rock, in Broad Sound, and State and Palmyra rocks, on the 
southern edge of the Lower Middle Bar (about one-half a mile east 
of Castle Island), have also been removed; so that the only work 
that now remains to be done for completing all the contemplated 
improvements in this harbor consists of the following, viz. :— 


1. Straightening, widening, and deepening the main 

ship channel at the south-west point of Lovell’s 

Island, at an estimated cost of . : : - $16,000 00 
2. Completing the improvement of Nash’s Rock 


Shoal, say : 5,000 00 
3. Removal of ledges Recently aiscovercd, Shae ana 

below Kelly’s Rock, say . “ 11,340 00 
4, Removal of ledge recently discov ot in ie main 

ship channel, at the Upper Middle Bar. . ~ 5,000 00 


5. Removal, by dredging, of Man-of-War Shoal, say 39,000 00 

6. Repairing sea-wall on south-east bluff of Lovell’s 

} Island, estimated at . ; ; . 2 15,000 00 
Engineering expenses, and other contingencies, Say . 13,135 00 


eee OY Si Ou 5 08 


Amount appropriated by Act of Congress, approved 
August 14, 1876 ($50,000), less amount since 
expended is, say . : ; 7 . 44,475 00 


Additional amount required for completing all the 
contemplated improvements in this: harbor, “, $60,000 00 


IMPROVEMENT OF HincHAmM Harspor, Mass. 

By Act of Congress, approved March 3, 1875, provision was made 
for the improvement of this harbor, the cost not to exceed $10,000. 
The project adopted for this improvement consisted in straightening, 
widening and deepening the channel, so as to have a width not less 
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than one hundred feet and a depth of eight feet at mean low water, 
or about six feet at low water of spring tides, the mean rise and fall 
of the tides being nine and a half feet. 

Under a contract made with Messrs. Curtis, Fobes & Co., of 
Portland, Me., 25,160 cubic yards of dredging (at 18 cents per 
cubic yard) was done by them, which they completed on the first of 
May, 1876; and under contracts made with Mr. George W. Town- 
send, of Boston, Mass., ninety-two cubic yards of sunken ledge was 
removed from the channel, which was also completed in May last. 

This completes all the improvement projected for in this harbor. 


IMPROVEMENT OF Merrimac River, Mass. 

The project adopted for this river, consists in so improving it by 
dredging and the removal of sunken rocks, that it shall have a 
depth of twelve feet at ordinary high water, from its mouth in 
Newburyport Harbor, Mass., up to Haverhill (a distance of fifteen 
miles) ; and thence for a distance of about four miles up through 
‘the falls,” a depth of four feet in the ordinary stages of the river. 
During the past season, work has been carried on, for this purpose, 
as follows; viz. :— 

1. The channel has been opened for a width of one hundred feet, 
and to the projected depth through ‘ Currier’s Shoal,” about five 
miles below Haverhill, Mass. 

2. The channel has been opened for a width of about seventy-five 
feet, and to the projected depth through the shoals, near the head 
and foot of Silby’s Island, from one to two miles below Haverhill. 

3. The shoal at Haverhill, between the bridges, has also been 
improved, so as to have a channel ten feet in depth at ordinary high 
water; and 

4. Numerous large bowlders have been removed from the channel 
at ‘*‘ the falls” above Haverhill. j 

These operations were continued until the last of October, when 
they were suspended for the winter on account of freshets and ice. 

These improvements, together with those made in 1875, near 
Rock’s Bridge, by the removal of Petty Rock, Little Currier Rock 
and shoals above and below the bridge, have been such that the 
only work that now remains to be done for completing the improve- 
ment of this river above Newburyport Harbor, as now projected, 
consists in the removal of numerous sunken bowlders from the 
channel near Silby’s Island and elsewhere, for which the funds now 
available are believed to be. sufficient. 

For the projected improvement in Newburyport Harbor, the 
additional appropriations asked for in my last annual report will 
be required. 
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PrymovutH Harsor, Mass. 


The improvement projected for this harbor consists,— 

1. In the protection and preservation of Long Beach, which 
affords the only shelter the harbor has from easterly storms; and 

2. In opening through the shoals a towing channel, one hundred 
feet in width and six feet in depth, at mean low water (or sixteen 
feet at mean high water), from deep water near the Middle Ground 
up to the wharves of Plymouth. 

The various works that have been built from year to yearn upon 
Long Beach, have strengthened and extended ‘it to such an extent 
as to afford all the desired protection to the harbor, with a prospect 
of its being permanent, if by proper and seasonable repairs it shall 
be kept in its present efficient condition. 

Under the appropriation of $10,000 made by Act of Congress, 
approved March 3, 1875, for improving the channel of this harbor, 
a contract was made with Mr. Augustus R. Wright, of Geneva, N. Y., 
for the dredging, at twenty-three cents per cubic yard, which he 
completed in June last by 34,985 cubic yards of dredging ; whereby 
a channel has been opened up to the wharves of Plymouth, for a 
width of fifty feet, to a depth of six feet at mean low water. An 
estimate for completing the improvement of this harbor has been 
submitted, with a view to obtaining an appropriation therefor by 
Congress. 
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ABSTRACT OF. REPORT OF GEN. G. K. WARREN TO 
THE CHIEF OF ENGINEERS, 1876. 


, 


NEw BEDFORD Haxsor, Mass. 


In the months of July, August, September, and October, 1875, a 
channel 105 feet wide was dredged from the deep water near Fair- 
haven wharves, across the shoal to the wharves at New Bedford. 

The depth secured was 15 feet at mean low water. The mean 
rise of the tide is about three feet. ‘The completed project is for a 
-channel of the above depth 200 feet wide, for which, according to 
the original estimate, $4,000 additional is required. 


Financial Statement. 


Amount in treasury of the United States, July 1, 1875, $10, 000 00 
Amount expended in the fiscal year ending jane 30, 


BST Pattie ae 9,926 13 
Amount peatiable’ July ‘1, 1876, ; , ; 73 87 
Amount appropriated by Act approved Ade 14, “1876, 10,000 00 
Amount estimated to complete project, , i - 4,000 00 


Dec. 1, 1876. The expenditure of the appropriation of $10,000, 
made by Act of Aug. 14, 1876, has not been authorized. 


Hyannis Harpor, Mass. 

There being no sufficient means available for this work, nothing 
was done during the past fiscal year. To complete the strengthen- 
ing of the work at the breakwater, will require an appropriation of 
$10,000. Besides this, the lighthouse should be moved to the east 
end of the breakwater. 


Financial Statement. 


Balance in treasury of the United States, July 1, 1875, - 
Amount in hands of Officer, subject to his check, J uly 


1/1875; 0% ; . : : $42 94 
Amount expended iit the fiscal year endite June — 
30, 1876, . ‘ : S 


Amount required to eoenplate the xine projeoe - 10,000 00 


1877. ] HOUSE—No. 25. 51 


WareHAm Harszor, Mass. 


The continuation of the dredging under the last appropriation, 
was unavoidably delayed until June 6, 1876. It has since made 
rapid progress, and will be completed in July. There will then be a 
channel up to the wharves nine feet deep at mean low water, having 
a width of 100 feet in the narrowest part, and throughout the greater 
part of the harbor 200 feet or more. The mean rise of the tide is 
about four feet. 

Financial Statement. 
Balance in treasury of the United States, July 1, 1875, $10,000 00 
Amount expended during fiscal year ending June 30, 


1876, ; : ; ; : : . 2,975 22 
Amount qailable ily" A 1876, é , é ‘ doo 4 Ueees 
Amount required for completing project, . F - 


Dec. 1, 1876. This improvement was completed in July. 


Taunton: River, Mass. 

The work under the last appropriation of $10,000, approved 
March 3, 1875, which consisted in dredging and removing rocks 
from the channel, has all been completed except the removal of some 
pieces of blasted rock, which will be done in July. After this is 
done, there are shoal places and scattering rocks to be removed 
requiring an appropriation of $5,000. The channel is now essen- 
tially nine feet deep at mean high water, in the narrowest cuts 45 
feet wide, and in others 60 feet wide. ‘This river is not navigated 
at low tide in the upper part. 


Financial Statement. 
Balance in treasury of the United States, July 1, 1875, $10,000 00 
Amount expended in fiscal year ending June 30,1876, 8,794 10 
Amount available July 1,1876, . : : » sk 200790 
Amount estimated to complete existing ai ; - 5,000 00 


Dec. 1, 1876. The removal of blasted rock was completed in 
August. 

Fatt River Harsor, Mass. 

The work under the last appropriation has completed the projected 
channel to a width of 100 feet, and depth of 12 feet at mean low 
water. The mean rise of the tide is about 4,5 feet. 

The original project contemplated a gradual widening out of the 
new channel to 300 feet at each end, this increased width being 
through a curved part of its course. 
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Financial Statement. 


Balance in treasury of the United States, July 1, 1875, $10,000 00 
Amount in hands of officer, subject to his check, July 


1, 1875, . : Aa ooze) a a 
aaahun expended during the fiical year ending June 

30, 1876, ‘ ; ; ; ; - 13,789 22 
Amount available aie 1. 1876, ; : ; 597 55 
Amount appropriated by Act of Congres, ap irae 

Aug. 14, 1876, ; ; “ : : - 10,000 00 


Dec. 1, 1876. The expenditure of the appropriation of $10,000, 
made by Act of Aug. 14, 1876, has not been authorized. 
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Boston & ALBANY RAILROAD ComMPANY, ‘ 
‘ Boston, November 27, 1876. 


To the Honorable Board of Harbor Commissioners. 


In behalf of the Boston & Albany Railroad Company, I respect- 
fully represent that the docks and wharves of said company in East 
Boston, with the elevator and storehouses connected therewith, 
furnish at the present time a very large proportion of the facilities 
_ for the foreign commerce of Boston. I send to you herewith a plan 
of the Grand Junction wharf property at East Boston. 

Dock No. 6, upon which the elevator is situated, has a depth of 
water of 23 feet at low tide. There are frequently two and there 
have been at times three large steamers discharging or receiving 
freight at the same time in this dock. The depth of the water 
opposite the dock, outside of the Commissioners’ line and in the 
channel, is but about 18 feet at low tide. The largest steamers 
cannot therefore, at low water, pass from the dock over this bar or 
shoal into the ship channel. : 

The company which I represent have formerly dredged at their 
own expense in front of their docks to make them reasonably 
accessible. We understand that your honorable Board have caused 
the obstructions before the docks in other parts of the harbor to be 
removed and the water to be deepened at the expense of the State. 
The importance and even necessity of similar work at East Boston 
is more urgent. If at any time, when a loaded steamer was in this 
Dock No. 6, the elevator should take fire, with the tide nearly out, 
there would be no power to haul the steamer out of the dock to a 
place of safety. And, on the other hand, if the steamer should take 
fire, the elevator would be exposed to a like danger, with no means 
of protection. 

I need not enlarge upon the nature and extent of the calamity 
which such an occurrence would cause, not only to the parties more 
specially interested, but to the reputation and commercial interests 
of the port. | 

I shall be ready to make any further representations, or furnish 
any additional information upon the subject, which the Commission- 
ers may require. 


54 HARBOR COMMISSIONERS’ REPORT.  [Jan. 


What is required, is, that sufficient dredging should be done out- 
side of the Harbor Commissioners’ line to enable the steamers of — 
the heaviest draught, when loaded, to float at low tide. 


I am, very respectfully, yours, 


D. WALDO LINCOLN, 
Vice-President. 


CUNARD STEAMSHIP OFFICE, , 
99 State STREET, Boston, December 5, 1876. 


To the Honorable the Board of Harbor Commissioners, Boston. 


GENTLEMEN :—On a recent outward-bound trip from this port to 
Liverpool, the mail steamship ‘‘ China,” after leaving her moorings 
- at the Cunard wharves, East Boston, and proceeding out of dock, 
grounded on a bank in the harbor, which is situated about 150 feet 
to the westward of the northern corner of the Cunard wharf, East 
Boston. This bank has been gradually forming during some years 
past. It appears to consist of the natural deposit of the channel 
which sweeps over it, on the East Boston side of the harbor. ‘There 
is only a depth of about 15 feet of water over it at low water. The 
“China,” loaded, draws about 22 feet 6 inches. This vessel again 
sailed from Boston on Saturday: the 25th ulto., and was on this 
occasion detained half an hour beyond her advertised time of sail- 

, because the pilot in charge of her considered the bank an . 
ee to her safe navigation. 

I respectfully refer to the pilot (Captain Harrington) and the 
harbor-master (Captain Cates) in verification of these statements, 
and if this application, confirmed by them, is satisfactory to your 
honorable Board, hereby petition that said bank may be removed 
by dredging. 

I send with this a plan of the Cunard wharves, East Boston, 
showing a depth of water around them, dredged by the proprietors, 
of from 22 to 23 feet at low water. 


Yours, very respectfully, 


JAMES ALEXANDER, 
Agent Cunard Steamship Company. 
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{Chapter 122, 1876.] 
INA) 
RELATING TO THE PASSAGE OF VESSELS THROUGH DRAWBRIDGES. 


Be tt enacted, &c., as follows: 


Section 1. Any city or town in which a draw for the passage of 
vessels through a bridge used as a public highway and maintained 
. at the public expense, is situated, shall have power to make ordi- 
nances or by-laws regulating the passage of vessels through such 
draw, and to annex penalties not exceeding fifty doilars for each 
violation thereof: provided, such ordinances or by-laws shall be 
approved by the harbor commissioners. 

_ Sxor. 2. In all cases where such ordinances or by-laws are made 

applicable to any draw, it shall be the duty of such city or town to 
place said draw under the direction of a suitable person or persons, 
as draw-tender or superintendent, and to post in some conspicuous 
place near by, a written or printed copy of such ordinances or 
by-laws. 
_ Sect. 3. Such draw-tender or superintendent shall have full con- 
trol of the passing of all vessels through the draw, shall furnish all 
facilities for such passing, shall allow no detention,: having due 
regard for the public travel, and shall enforce the ordinances or 
_ by-laws aforesaid. 

Srcr. 4. If any vessel shall, through the negligence of the mas- 
ter or others having charge of her, or their neglect to comply with 
such ordinances or by-laws, or disregard of the directions of such 
_draw-tender or superintendent, injure any bridge, draw or pier or 
wharf connected therewith, the owner or owners thereof shall like- 
wise be liable to pay for such damage, to be recovered by such city 
or town in an action of tort. 

Secor. 5. Such draw-tender or superintendent shall likewise have 
atfthority to remove any vessel obstructing such draw, or inter- 
fering with the passage of other vessels through the same, or made 
fast to such draw or bridge or pier or wharf connected with the 
same, without the consent of such draw-tender or superintendent, or 
wilfully violating any ordinance or by-law, and the expense of such 
removal shall be recovered in the manner set forth in the foregoing 
section. 

Srcr. 6. This act shall take effect upon its passage. 

| Approved April 6, 1876, 
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